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The American Potash plant at Trona, in the 
midst of the California desert area, is situated 
beside a vast stockpile of raw chemicals essential 
to agriculture. Under the brand names of Trona 
and Eston these chemicals in processed and re- 
fined forms, are playing an ever increasing part 
in growing better and bigger crops. Trona Potash 
is an essential element in mixed fertilizers. Trona 
Borax is used to correct soil deficiencies. Eston 
products include fumigants, defoliants, insecti- 
cides and herbicides. 

In preparing soil, fertilizing plant growth and 
protecting it from the attack of destructive insect 
life, American Potash makes a vital contribution 
to the greatest industry of all—agriculture. 

You can buy Trona-Eston agricultural chem- 
icals with confidence—they are proved by many 
years of research and field usage. 


PROVED CHEMICALS FOR INDUSTRY 
AND AGRICULTURE 


American Potash & Chemical Corporation 


3030 West Sixth Street, Los Angeles 54, Calif., 122 East 42nd St., New York 17, N. Y. 


ESTON CHEMICALS DIVISION, 3100 East 26th Street, Los Angeles 23, Calif. 
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Let’s plan the... 


Furrow Turning 


J ff Lmemid 


Pe grab era of expansion has been replaced by the planning 
period. Wisecrackers like to poke heaps of ridicule on planners, but 
they are often the first to howl when opportunities and resources 


begin to flop and falter. 


‘If there were no leaders who had vision 


and farsighted outlooks, we would wind up like kids with a mess 
of busted toys and devoured candy. 


One doesn’t have to go beyond the 
basic soil situation to shed light on this 
matter. America was settled by vigor- 
ous Europeans who brought over cer- 
tain technical skills and ideas to trade 
for the soil resources of a virgin land. 
It was their idea that grabbing and 
holding onto soil values were inherent 
rights. This resulted in hatching the 
early philosophy that the privileged ones 
might hang onto their privileges, which 
soon meant that all the extra newcomers 
soon had to hoof it out to the frontier. 

This went along without serious con- 
sequences until the late 1890’s, where- 
upon the best lands of the original fron- 


tier were taken up and in their turn ex- 
ploited to the limit. Farm settlers and 
speculators enjoyed a rich harvest while 
good times lasted, largely at the expense 
of the “soil bank.” Gradually as the 
truth sunk in that only the poorest lands 
were left, our agricultural leaders got 
their first glimpse of the need for ad- 
vance plans. They found that the free- 
for-nothing opportunities were over for 
good. The future called for planning. 
But not all of the needy ones did it. 

I recall one fairly fertile tract near a 
river estuary. This farm furnished food 
and livelihood for two generations be- 
fore the gullies began to gouge their 
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way like grasping fingers. The fellow 
of the third generation who inherited 
the place saw that the eroded gulches 
were cavernous threats to any kind of 
farming—even grazing—and he aban- 
doned the whole enterprise and bought 
a farm elsewhere. About all that the 
60 acres are worth now is a perpetual 
memorial to what happens to the “get 
and grab” element. 

Not far from this spot was another 
farm of the same size and similar native 
resources. But this time the boss man 
of the second generation used foresight 
in advance of his neighbors. He was 
even ahead of the educators and leaders. 
He applied the sound principles of soil 
conservation in the period before many 
of us knew what they meant. So right 
in this one section we have examples 
of good and bad management with 
which to refute the smug ones who 
‘say that the farmer can’t plan very 
far ahead because he is tied down by 
nature’s vagaries. 

That’s the kind of individual plan- 
ning that will enable our farms to keep 
on supporting 15 persons in their food 
requirements today as against 4 or 5 
people when the land was lush and the 
future one big cornucopia of plenty. 
By dint of scientific studies in soils and 
reclamation we have uncovered a vast 
body of workable methods that are free 
for use by the careful planners. Signs 
are frequent that the majority of the 
farm operators follow the newer spirit 
in dealing with the future, so that they 
are often knocking hard on the sci- 
entist’s door while he is in there testing 
and researching to answer the grist of 
questions sure to arise, 


OW herein lies a point we cannot 

overlook. No two farms are exactly 
alike, either in their topography or state 
of fertility. This calls for individual 
thinking, using the specific recommen- 
dations that science and practice de- 
velop. It’s fortunate that we have con- 
servationists with ability and common 
sense to work with these individuals. 
They are willing and able to help the 
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individual planner with basic data that 


he can apply to advantage. But, as 
experience shows, the one who profits 
most and has the heaviest risks must 
eventually make the decision to do or 
not to do what the overhead advisers 
lay out for his consideration. In a way 
this is good and sound American philos- 
ophy—the opposite of baleful “regi- 
mentation.” 

It would be highly distasteful and 
cause men to be stubbornly resistant to 
change were the planning put into prac- 
tice by some orders or regulations from 
state or federal governments. On the 
other hand, here and there we see ex- 
ploiters who ravage and expend the 
lands they rent or own for the sake of 
temporary gain. There’s no adequate 
way to correct them in their destructive 
courses, for the rain of ideas and im- 
provement falls alike on the just and 
the unjust. 


T was in my own time as a follower 

of pioneer farm reformers that the 
beginnings took place in soil conserva- 
tion. Mechanical makeshifts to halt 
erosion on single farm gullies were 
tried, mostly without much genuine 
community enthusiasm. Few realized 
at the time that gullies were symptoms 
of a broader disease. Not all of that 
trouble ‘was land-rooted either. It wasn’t 
all thin soils and continental deluges 
which laid bare the bones of the food 
factory. Local banks had not awak- 
ened then to the true relation of credit 
to successful farm planning. Finance 
was not willing to trust the farmer 
while he built back the land with the 
methods advocated by science. Thanks 
to a saner concept by private bankers 
and the rise of cooperative loan asso- 
ciations we no longer merely erect 
“soil-saving dams” and think we have 
cured the evils of erosion and what’s 
behind it. This and the formation of 
local soil conservation districts have led 
to productive and conserving ways and 
means. 

This happens fortunately on the 
threshhold of a _ probable heavily 





April 1953 


stepped-up demand for food. Keen 
thinkers on this matter claim that in 
25 years our farms must be able to 
increase their total output by 40 per 
cent above the bounteous recent har- 
vests our country has garnered. Here 
again we are up against a planning 
job. The individual must be sold on 
it so that the accumulated results will 
really amount to something. This also 
is more than furrow turning and seed- 
ing. It calls for incentives to produce 
and farm prices that will balance the 
extremely firm costs of today’s farm 
plant. 

“Campaigns” and “pressure move- 
ments” are abhorred by many of us. 
Yet to achieve the lasting soil improve- 
ment that is the key to unlock the richer 


harvests from the same acreage, we 
need group effort. This effort is not 
just the job of those who wear the 
labels of “soil conservers.” It belongs 
to all active agricultural bodies alike. 
Any short-lived, flash-in-the-pan hulla- 
baloo over soil management is not going 
to do the trick. It is a gospel that must 
be adopted and encouraged by market- 
ing cooperatives, rural clubs, propa- 
ganda societies, and even beyond the 
agricultural field to civic and labor or- 
ganizations. 

That is, the general public, which 
consumes the food and pays the final 
bills and dictates—more or less—the 
fate of legislation and progress, is the 
vital one to reach in this national effort 
to save what’s left of our soils.. Some 
fear that this effort may get mired in a 
slough of partisan politics. It sometimes 


does. But meanwhile more people 
know about it and start thinking over 
the situation. Every time we can get 
ministers, lecturers, organizers, and pol- 
iticians to talk about a troublesome 
topic we keep it alive at least. 


This public reaction is already felt. 
Not only do the service clubs listen to 
soils men at country-town luncheons, 
but many of the “ex-hired men” and 
“brothers of the soil” who meet in 
metropolitan conclaves are eager to 
listen likewise. This is a stirring-up 
that is productive to top-thinking as 
well as topsoil. And why should it be 
different? The whole country will 
benefit by wider use of modern soil 
practices, and civic forums are mighty 
influential places to clinch the argu- 
ment. One reason this lesson sticks in 
such meetings is that many of the urban 
leaders are themselves catering to and 
servicing the farmers. That is an added 
lever to work with, to strengthen the 
other lever which is abundance and self- 
containment as a nation. If we get all 
excited over farms and soils and re- 
sources in wartime, we should be pre- 
paring in times of relative peace. 

In spite of the nuisances that separate 
states, such as marketing laws and regu- 
lations galore, we do have a sort of 
national economic unity, and farm 
families are no longer self-sufficing— 
or city families either. This causes us 
to use the federal approach to many 
things, including soil improvement and 
conservation. 

Soil types and soil series cover the 
nation in a crazy-quilt, irregular pat- 
tern. Hence, quite generally certain 
limitations found in soils for crop pro- 
duction occur in several states at the 
same time. While treatments must be 
based on state cropping plans and 
climatic requirements, we actually have 
a pretty broad picture to look at and 
act upon. 


Y joining forces for research and 
extension work, soil improvers can 
meet the diversity of problems and pool 


(Turn to page 50) 





Coastal Kermuda— 
A Triple-threat Grass 
on the Cattleman’s Team 


By Glenn W. Burton’ 


Coastal Plain Experiment Station, Tifton, Georgia 


ROM southeastern Oklahoma to 

the Atlantic and south to the Gulf, 
farmers and cattlemen are planting 
Coastal Bermuda. The acreage going 
in in 1953 will exceed, by a substantial 
margin, that planted in any previous 
year. A modern Rip Van Winkle, 
awakening after 20 years of sleep, 
would most certainly shake his head 
and repeat again and again the simple 
question, “Why?” Back of his ques- 
tion would be a lifetime of fighting 
Bermuda grass, a battle that had rele- 
gated it to the position of public enemy 
No. 1 on most cotton farms by 1933. 
At that time only the cattlemen were 
conscious of its value as a pasture plant. 
Rarely did they plant it for they could 
usually meet their feed requirements by 
grazing fields in which Bermuda grass 
had won the battle. 

One might well begin his answer 
to Rip’s question by pointing out that 
Coastal Bermuda is a triple-threat grass. 
Common Bermuda makes good grazing 
but rarely grows tall enough to mow. 
Coastal Bermuda, however, (like the 
triple-threat football player that can 
run, kick, or pass), grows tall enough 
to produce hay or silage in addition 
to supplying excellent grazing. Thus, 
surplus grazing can be used for either 
hay or silage and a year-around supply 
of feed can be obtained from one grass. 


1 Principal Geneticist, B. P. I. S. and A. E., 


S. Department of Agriculture, and Georgia 
Coastal Plain Experiment Station, Tifton, Georgia. 


Important as the triple-threat char- 
acter may be, there are other reasons 
for planting Coastal Bermuda. Much 
of the interest in 1953 stems from the 
superior drought resistance shown by 
this grass in 1952. Farmers through- 
out the South reported that Coastal 
Bermuda remained green and supplied 
grazing after common and many other 
pasture grasses had turned brown. 
Rainfall during June and July 1952 was 
57% below normal at the Georgia 
Coastal Plain Experiment Station, yet 
beef production for the total season was 
only 5% below the 1950-1951 average. 
Total hay production was comparable 
to that obtained in previous years. Root 
studies conducted on deep sand during 
the past two years suggest that a more 
extensive and more active root system 
was largely responsible for the greater 
drought resistance of Coastal Bermuda. 

Coastal Bermuda carries a great deal 
of hybrid vigor, that mysterious force 
that makes hybrid corn yield more 
than open-pollinated varieties. It also 
has longer leaves and stems, grows 
taller, and spreads faster than common 
Bermuda. Although its stems and 
leaves are quite coarse, cattle have con- 
sistently grazed it in preference to 
common types. Chemical analyses in- 
dicate that it is equal or superior to 
“cotton-patch” Bermuda in food value. 

Coastal Bermuda is more resistant to 
the leaf-spot diseases than the common 
types. Since these diseases cause the 





Fig. 1. 


Well-fertilized Coastal Bermuda has been superior to other perennial pasture grasses during 


the summer for milk production at Tifton, Georgia. 


leaves to turn brown and lower the 
food value, it is evident that resistance 
means more and better feed. 

Coastal Bermuda makes more growth 
in the fall and tolerates a little more 
frost than common Bermuda. In graz- 
ing trials at the Georgia Coastal Plain 
Experiment Station it has produced 
more beef after August 1 than other 
perennial pasture grasses. 

Clovers and lespedezas grow well in 
association with Coastal Bermuda when 


fertilized and managed properly. 


Coastal Bermuda has been found highly 
resistant to root knot-nematode attack, 
whereas most common Bermudas are 
susceptible. This characteristic favors 


Fig. 2. Close-up of common Bermuda grass. 


the growth of legumes on nematode- 
infested soils. 

Coastal Bermuda was named after 
the Experiment Station where it was 


developed. Some have assumed it to 
be adapted only to coastal areas because 


of its name. Numerous reports from 
experiment stations and farmers indi- 
cate, however, that it: is superior to 
common Bermuda throughout most of 
the Bermuda Grass Belt. 

Over a 5-year period ending in 1948, 
Coastal Bermuda produced an average 
of 116 pounds more beef per acre than 
common Bermuda growing in an ad- 
jacent pasture. Both pastures were fer- 
tilized with 600 pounds per acre of 


Fig. 3. Close-up of Coastal Bermuda grass. 
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0-12-6 every third year and 36 pounds 
of actual nitrogen per acre annually. 
Pensacola Bahia grass, another popular 
southern grass included in this test and 
fertilized in the same way, produced 52 
pounds less beef per acre per year than 
Coastal Bermuda. 


Planting Methods 


Coastal Bermuda must be propagated 
vegetatively due to its poor seeding 
qualities. Although this feature has 
slowed its rate of distribution, it has 
not seriously handicapped its utilization 
on the farm. Farmers growing their 
own planting stock are finding that it 
costs less to establish Coastal Bermuda 
than to plant other pasture grasses from 
seed. An estimated 500,000 acres have 
been planted in Georgia alone. 

The farmer planning to plant Coastal 
Bermuda for the first time will do well 
to consider starting on a small scale. 
One or more acres planted on clean 
land and well cared for will, within 
a few months, furnish an ever-ready 


supply of good, fresh sprigs at very 


low cost. Sprigs for these nurseries 
will go further if planted like sweet 
potatoes, i.e., pushing them into the 
soil with a thin, forked stick and step- 
ping on them to firm the soil around 
them. Large-scale planting will be 
facilitated by the use of the Pray Ber- 
muda grass planter and mechanical 
planters designed for setting tobacco, 
trees, and other plants. General plant- 
ing recommendations that have stood 
the test of time are: 


1, Plant only when the soil is moist. 

2. Dig the sprigs by pulling a spring- 
tooth harrow over the sod. Rake up 
the loose sprigs after each harrowing. 
A side-delivery rake does an excellent 
job. 

3. Dig only enough sprigs to plant 
a half day at a time. Keep them 
fresh until planted. Remember Coastal 
is easier to kill than common Bermuda. 

4. If mechanical planters are used, 
be sure they are feeding all of the time. 


5. Use plenty of sprigs. You can 
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afford to when you grow your own. 
Your Coastal Bermuda pastures that 
are free of common Bermuda will 
make a good source of sprigs at no 
cost other than the harvesting opera- 
tions. 

6. Control the weeds. Clean culti- 
vation during establishment is much 
better than mowing or grazing. Plant 
in standard width rows to facilitate 
cultivation without changing tractor 
wheels and equipment. 


Fertilization 


The high production records set by 
Coastal Bermuda when heavily ferti- 
lized have caused many to assume that 
it will not grow on poor soil. Actually, 
repeated tests have shown that it will 
outyield common Bermuda on _ the 
poorest soils. Research workers and 
the better farmers know, however, that 
the cost of fencing and establishing a 
pasture is so high and the per-acre pro- 
duction without fertilizer is so low that 
one can hardly afford not to fertilize. 
Thus, the important question is “Which 
grass or pasture mixture will utilize 
fertilizer most efficiently and give the 
greatest return per dollar invested?” 

Measuring the beef produced per 
acre by different grasses when ferti- 
lized uniformly is one method of meas- 
uring this efficiency. The percentage 
recovery of the fertilizer elements ap- 
plied is another. In a carefully con- 
trolled experiment carried out at Tifton 
in 1952, the clippings removed from 
Coastal Bermuda, common Bermuda, 
and Pensacola Bahia contained 63.6, 
34.8, and 53.5% of the nitrogen fer- 
tilizer applied, respectively. These re- 
sults follow the same order as the graz- 
ing results previously mentioned and 
indicate that Coastal Bermuda is more 
efficient than the other two grasses in 
the use of fertilizer, particularly nitro- 
gen. 

Legumes should be grown with 
Coastal Bermuda whenever soil condi- 
tions will permit. In addition to fur- 
nishing high-quality forage, they also 
produce considerable nitrogen for the 
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grass. At Tifton, Georgia, in 1952, 
three Coastal Bermuda pastures fer- 
tilized with 500 pounds per acre of 
0-10-20 and planted to crimson clover 
produced an average of 365 pounds of 
beef per acre. Applications of 50 and 
100 pounds of N per acre without 
clover produced 279 and 451 pounds of 
beef, respectively. 

The Alabama Experiment Station ob- 
tained 10 months’ grazing on Coastal 
Bermuda in 1951-1952 by fertilizing 
with 800 pounds of 0-16-8 and 100 
pounds of ammonium nitrate in the 
fall and overseedtng with crimson 
clover and ryegrass. The clover-rye- 
grass mixture produced 430 pounds of 
gain per acre on yearling heifers during 
the winter and spring and the Coastal 
Bermuda, during the summer, pro- 
duced 420 pounds of gain. An addi- 
tional 200 pounds of ammonium nitrate 
were applied per acre during the sum- 
mer. 

Successful growth of winter legumes 
with Coastal Bermuda requires that 


adequate supplies of all growth factors 
be present. Plant nutrients, particularly 
phosphorus and potassium, should be 


applied each fall. Mowing or close 
grazing in the fall will reduce the com- 
petition for light and water and will 


usually facilitate establishment. Some 
farmers report that disking the sod 
lightly in the fall gives better stands 
of reseeding crimson clover. The re- 
peated loss of young seedlings after 
each shower during a dry fall is one 
of the greatest causes of failure. Such 
losses can be reduced by planting clover 
on the heavier and wetter soils. Irri- 
gation, where possible, is the best solu- 
tion to this problem. 

Coastal Bermuda will also produce 
forage and beef at a profit under condi- 
tions where legumes cannot be suc- 
cessfully grown. Experiments designed 
to measure the quantity of nitrogen 
that may be profitably used under such 
circumstances show that annual appli- 
cations of 32 pounds of N per acre will 
maintain a good sod, carry at least one 
steer per acre, and produce around 250 
to 300 pounds of beef per acre per year. 
Extra nitrogen applied to Coastal Ber- 
muda pastures at the Georgia Coastal 
Plait Experiment Station produced 
two pounds of beef per pound of N 
up to 200 pounds of N per acre. This 
200-pound application plus some phos- 
phorus and potassium produced 685, 
697, and 655 pounds of gain per acre 
during the past three years. These re- 
sults are the basis for the recommenda- 


Fig. 4. Kobe lespedeza growing in association with Coastal Bermuda for the third consecutive year 
on low, sandy soil that ordinarily would be heavily infested with root-knot nematodes after the first 


year. 


Most any legume grows well with Coastal Bermuda if adequate supplies of water and minerals, 


particularly phosphorus and potassium, are made available. 
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Fig. 5. Coastal Bermuda fertilized with 500 pounds of 0-10-20 and 200 pounds of N annually has 
produced 685, 697, and 655 pounds of beef per acre per year during the past three years. 


tion “Fertilize with nitrogen to produce 
the feed you need. If rainfall is” ade- 
quate, at least 200 pounds of N per 
acre will be profitable under grazing.” 

Over a period of years at Tifton, 
Georgia, Coastal Bermuda has pro- 
duced eight tons of hay per acre per 
year when fertilized with 400 pounds 
of N (1,200 pounds of ammonium 
nitrate) per acre and adequate amounts 
of phosphorus and potash. Without 
fertilizer, it produced one ton of hay 
per acre per year. Heavily-fertilized 
hay averaged 13% protein, nearly twice 
that in the unfertilized hay. Increased 
yields and fixed costs of land and many 
haymaking operations kept the cost of 
producing a ton of hay fairly constant 
(around $12, with nitrogen costing 12¢ 
per pound) regardless of the amount 
of nitrogen applied. Cost per pound 
of crude protein decreased from 9¢ to 
5.6¢ per pound as increasing quantities 
of nitrogen up to 400 pounds per acre 
were applied. 

All grasses require- the primary, 
secondary, and some minor or trace 
elements for normal growth. Most of 
the heavier soils supply enough of the 
minor elements and a sound liming 


and fertilization program usually takes 
care of the requirements for calcium, 
magnesium, and sulfur, the so-called 
secondary elements. The primary ele- 
ments, nitrogen, phosphorus, and po- 
tassium, usually should be applied an- 
nually for most efficient production. 
The quantity that must be applied de- 
pends upon the supply in the root zone, 
the efficiency of the plant in obtaining 
this supply, and the quantity required 
by the plant for normal growth. 

Potassium, an essential element for 
plant growth, is of minor importance 
in animal nutrition. Thus, grasses 
capable of producing the greatest yield 
of dry matter per pound of potassium 
absorbed might be considered most 
efficient in the use of this element. 
Preliminary investigations at Tifton in- 
dicate that each 100 pounds of dry, 
small-grain clippings (cut monthly) 
must contain about three pounds of 
potassium, and forage yields are re- 
duced where necessary to maintain this 
level. 

Blaser and Brady * found 13 samples 


* Nutrient competition in plant associations. 


Agron. Jour. 42: 128-135. 1950. 
(Turn to page 45) 





Some Aspects of Fertilizer Use 
for Potato Production 
and Tuber Quality 


By He Hel 


Division of Horticulture, Central Experimental Farm, Ottawa, Ontario 


HILE the effect on yield has long 

been the major consideration in 
fertilizer studies with the potato, more 
attention is now being paid to fertilizer 
effect on tuber quality. This is prob- 
ably a logical sequence since potato 
growers have been applying increasing 
amounts of commercial fertilizer with 
the aim of boosting yield. 

Some workers believe that increased 
production by the increasing use of fer- 
tilizer beyond a very limited extent is 
not consistent with the maintenance of 
tuber quality. For instance, in a study 
conducted by Ora Smith at Cornell it 
was found that all fertilizer treatments 
which tended to increase yields had a 
tendency to decrease the specific gravity 
of the tubers. However, other studies 
have shown that specific gravity and 
cooking quality may be maintained 
without sacrificing yield when the 
proper ratio of plant-food elements are 
present. Certainly it is probable that 
if the elements contained in the mixed 
fertilizer employed are not in the right 
proportion for the particular piece of 
soil, the ratio of available plant-food 
elements will be further widened by 
each progressive increase of fertilizer 
application. There is also the possi- 
bility that the source of an element may 
contain and cause absorption of another 
clement to an unwanted and harmful 
degree such as the chlorine in muriate 
of potash. ; 

It has sometimes been suggested tha 
fertilizer recommendations could be 


made on the basis of what a particular 
crop absorbs or removes from the soil. 
This might be a practical solution 
where the fixation capacity of a soil was 
already satisfied and base saturation al- 
ready reached. In general, more plant 
nutrients than the crop contains must 
be applied to obtain high yields because 
both the plant and soil compete for the 
nutrients applied. 

It has been found that the percentage 
of phosphorus in the plant derived from 
the fertilizer may be as low as 5°% and 
generally not more than 50%. It has 
been estimated that a 400-bushel crop 
of potatoes removes 125 to 160 lbs. of 
nitrogen, 25 to 30 lbs. of phosphoric 
acid, and 200 to 250 lbs. of potash, or a 
ratio of these three elements corre- 
sponding to a 5-1-8. In »ractice it has 
been generally found that a mixture 
with a much higher ratio of phos- 
phorus, such as a 4-8-10, is necessary for 
satisfactory production. On acid soils 
relatively large quantities of phosphorus 
are apparently necessary in potato fer- 
tilizers until the phosphorus-fixing ca- 
pacity of the soil is adequately satisfied. 
On soils with a high phosphorus fixa- 
tion rate the phosphorus requirement 
for a period might be considerably 
higher than the amount contained in 
a 4-8-10 mixture. However, since a 
400-bushel crop of potatoes removes 
only 25 to 30 lbs. of phosphoric acid, a 
residue of phosphorus will gradually 
accumulate and the soil fixation capac- 
ity will become satisfied. 
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In other words the fertilizer require- 
ments of such soils will change with 
time. For instance, workers in Maine 
have shown that when potatoes were 
fertilized with 2,000 Ibs. per acre of 
a 4-8-7 for a period of 20 years, phos- 
phorus had accumulated in the soil to 
the extent of 290 lbs. per acre com- 
pared with 115 and 87 lbs. in plots 
planted every second and third year 
and compared with soil from virgin 
areas with only 34 lbs. of available 
phosphorus per acre. The soil potas- 
sium varied from 85 lbs. per acre on 
areas which had received no potassium 
to 292 lbs. per acre on soils from 4-8-14 
plots. In Ohio, Bushnell has shown a 
large accumulation of phosphorus in 
soil from the continued use of fertilizer 
relatively high in phosphorus and has 
suggested that where the soil test for 
available phosphorus is more than 200 
Ibs. per acre, 45% of phosphoric acid in 
the fertilizer should be sufficient. 

An experience in respect to changing 
fertilizer requirements on a given soil 
area in an experiment conducted at 
one of the Maritime Experimental 
Farms is of interest. During the first 
five years marked growth and yield 
responses were obtained from the ap- 
plication of phosphorus but none from 
potassium. As the fixation capacity for 
phosphorus became partially satisfied, a 
further demand for potassium was cre- 
ated and yield responses to the applica- 
tion of this element resulted, while the 
phosphorus requirement declined. 

The question arises, how best can 
fertilizer practice be adjusted to chang- 
ing fertilizer requirements of indi- 
vidual soil areas? It is too much to 
expect that one.or two fertilizer mix- 
tures will fully meet requirements over 
a wide range of soils with different 
natural available supplies of plant food. 
Soils will also change more or less 
rapidly in their fertilizer requirements 
due to different types and length of 
rotation, due to the use of different 
amounts of natural manures, and due 
to differences in residual accumulation 
- from fertilizer use. However, within 
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the value limits of general recom- 
mendations should the ratio of ele- 
ments of the recommended mixtures 
be changed periodically and on what 
basis? Certainly a change made on 
the basis of any single field fertility 
study could be very wide of the mark. 
The particular study might be con- 
ducted on an area of either high, 
medium, or low plant-nutrient supply 
or under a balanced or unbalanced con- 
dition of plant food and results would 
correspondingly differ. If a change is 
considered advisable, it would be more 
properly based on-a survey of soil test 
values and/or plant analysis values 
of a representative group of commer- 
cial potato fields. 

It is considered that with the use 
of heavier applications of fertilizer 
aimed at maximum production more 
emphasis should be placed in providing 
service for periodically determining the 
specific fertilizer requirements of indi- 
vidual fields. 

In order to employ soil or plant 
analysis with sufficient accuracy for this 
purpose, there is a need of correlating 
specific methods of analysis and specific 
levels in the soil with actual plant yield 
and tuber quality in the field on differ- 
ent soil types. In the last three or 
four years we have been conducting 
studies with potatoes with the objec- 
tive of determining the relation be- 
tween soil test values, plant tissue 
values, and crop yields and tuber qual- 
ity. While this study is by no means 
complete, some of our results may be 
of interest. , 


Soil Tests and Yield Relationships 


Table I shows the relationship be- 
tween soil test values for phosphorus 
as determined by the modified Truog 
test and the yield of potatoes without 
phosphorus being applied to the soil. 
The yield values are expressed as a 
percentage of possible maximum yield. 
For instance, a soil with a Truog soil 
test value of 20 lbs. per acre is capable 
of producing only 24% of possible 
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yield if no phosphorus fertilizer is 
applied. Likewise, a soil with a test 
value of 100 Ibs. per acre is capable of 
producing only 73° of possible yield. 
Maximum yield will only be obtained 
when the soil test value is somewhat 
higher than 200 pounds per acre. The 
second phase of the study to deter- 
mine the amount of phosphorus that 
should be applied for each soil test 
value to ensure maximum yield has 
not yet been completed. 

In Table II the same relationship is 
shown for exchangeable potassium. 


TABLE I 





Percentage maximum 


Available phosphorus | yield without appli- 


Fig. 1. Long rows of well-fertilized potatoes in bloom make a beautiful landscape on many 
Canadian farms. 





Unless potassium is applied to the soil, 
maximum yield will not be obtained 
until the soil test value for exchange- 
able potassium. is in the neighborhood 
of 300 pounds per acre. Soil test values 
of 100 and 20 pounds of exchangeable 
potassium are associated with 749° 
and 22% yield respectively. 

Once such relationships are accu- 
rately established between a specific 
soil test and crop performance, such 
tests may be used with greater as- 
surance in establishing fertilizer re- 
quirements. 


TABLE II 


Percentage maximum 
yield without appli- 


Exchangeable po- 
tassium test lbs. per 








test lbs. per acre cation of phosphorus acre cation of potassium 
20 24 20 22 
40 38 40 42 
60 55 60 55 
80 65 80 66 
100 73 100 74 
150 87 150 88 
200 94 200 93 
250 97 250 96 


300 98 














98.2 
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Relationship Between Fertilizer Ap- 
plication, Plant Tissue Tests, 
Yield, and Tuber Quality 


The data to follow deal with the 
effect of fertilizer application on the 
levels of elements in the plant tissue, 
their relation to yield, and some ef- 
fects of fertilizer application on. tuber 
quality. Table III records the levels 
of constituents soluble in 2% acetic 
acid in the leaf petioles six weeks after 
planting, yield, and percentage dry 
matter of tubers from plots involving 
three rates of application of nitrogen, 
phosphorus, and potassium in all com- 
binations. 


It will be noted that the soluble phos- 
phorus in the plant tissue has progres- 
sively increased with each increase of 
phosphorus application and that there 
is a significant increase in yield when 
the level in the tissue increased from 
28 to 49 p.p.m. The application of 
potassium is reflected in an increase of 
that element in the plant tissue and 
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also an increase in chlorine since potas- 
sium was supplied as muriate of pot- 
ash. There was a significant increase 
in yield when the average level in the 
tissue increased from 4,600 to 6,400 

.p.m. From former work a critical 
level of 5,000 p.p.m. of potassium to 
ensure maximum yield had been estab- 
lished. 

If the effect of phosphorus on yield 
is practically eliminated by leaving out 
those samples with phosphorus levels 
below 40 p.p.m., the relationship be- 
tween potassium in the tissue and yield 
is expressed in Figure 2. There is a 
slight decline in dry matter of the 
tubers with increasing yields, but the 
decline is judged to be insufficient to 
adversely affect commercial quality. 
It may be noted that while the appli- 
cation of 160 lbs. of K.O per acre in 
the form of muriate of potash has only 
decreased dry matter by 0.7°%, it has 
increased yield by 68 bushels per acre. 

Table IV gives similar data derived 
from different sources and rates of pot- 
ash applications. 


TABLE III 





Soluble constituents in petioles in p. p. m. 


Treatment 


Dry matter 
of tubers 


Yield 








Pounds of P20; 
per acre 


Phosphorus comparisons 








0 28 | 6,112 
5,786 
5,443 


80 49 
160 69 


Pounds of K2O per acre 


Potassium comparisons 


444 923 
447 | 1,152 
406 | 1,124 








0 39 
80 43 
160 37 


Pounds of Nitrogen 
per acre 


4,613 
6,421 
6,333 


Nitrogen comparisons 


1,036 
1,806 
1,911 


471 | 1,336 
411 982 
413 899 














43 | 6,033 
50 | 5,901 
54 | 5,447 


431 | 1,080 
423 | 1,033 
443 | 1,101 
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Fig. 2. Relationship between potassium content of plant tissue and potato yield. 


The application of potassium from in the tissue when no soil application 


no matter what source is reflected in 


the potassium level of the plant tissue. 
When muriate of potash is the source, 


there is also a marked increase in 
chlorine content of the tissue. There 
are no significant yield differences due 
to treatment nor with levels of potas- 
sium in the tissue. This result is to 
be expected since the level of potassium 


of potassium was made is well above 
the critical level of 5,000 p.p.m, The 
tissue analysis by itself would indicate 
that this soil required little or no ap- 
plication of potassium. 

In addition to analysis of the plant 
petioles, soluble potassium, chlorine, 
and tuber dry matter were determined 
in the tubers. 


TABLE IV 


Soluble constituents in petioles in p. p. m. 





Treatment = - 


N 


P K 








No potassium 57 5,931 
100 
200 
300 


48 
46 


6,517 
7,556 
8,055 


100 
200 
300 


65 6,945 
6,394 


8,775 





‘I gKoSO, . 100 
200 


300 


6,960 
7,695 
7,241 
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Relationship between potassium content and dry matter at two.levels of chlorine content 


in tubers. 


The application of potassium is re- 
flected in increased potassium in the 
tuber and increased chlorine when 
muriate of potash was the source. 
There is a progressive decrease in 
tuber dry matter with increasing in- 
crements of muriate of potash and a 


lesser non-progressive decrease in tuber 
dry matter from other sources of 


potash. When the application of 
K,O as muriate of potash was only 
100 lbs. of K,O per acre, the de- 
crease in tuber dry matter was only one- 
half per cent. This amount of K,O is 
contained in 1,000 lbs. of a 4-8-10 fer- 
tilizer. In this data it is rather difficult 


to separate the possible single rela- 
tionships between potassium levels in 
the tuber and dry matter and between 
chlorine levels in the tuber and dry 
matter. If individual potassium levels 
are divided into two categories of 
chlorine content (below and above 
500 p.p.m.) and graphed against dry 
matter content, some indications are 
apparent (Figure 3). This figure does 
indicate a much stronger relationship 
between chlorine in the tissue and a 
reduction in dry matter. Samples with 
comparable potassium levels are con- 
siderably lower in dry matter if the 
(Turn to page 46) 


TABLE V 


Lbs. of K20 | Hydrometer 
dry matter 


Treatment per acre 


Check 
Oe ae oe ee 


Oven dry 


matter Potassium Chlorine 





20. 3,177 433 

860 
1,086 
1,217 


20. 3,288 
18. 3,556 
18. 4,001 


477 
497 
500 


20. 3,528 
19. 3,663 
19. 3,771 


445 
497 
500 


3,012 
20. 3,477 
19.4 3,935 
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Fig. 1. Mr. Yam talks to (left to right) Robert Martin, Nolan Hill, and Dean Ritchey, A. & P. 
Store Manager, on the finer points of yams which will sell readily. 


Learning How to Make Profits 
from Sweet Potatoes 


By John A. Cun 


Extension Horticulturist, Louisiana State University, Baton Rouge, Louisiana 


OME 150 to 200 young boys enter 
the Louisiana 4-H Club Sweet 
Potato Production and Marketing Con- 
test annually to compete for the various 
prizes. Eight boys get a trip to some 
northern, eastern, or western market, 
with all expenses paid. In the produc- 
tion phase of this contest, the three 
+-H Club members producing highest 
yields of marketable yams per acre 
win 174jewel gold watches. This is to 
ncourage wise selection and use of 
ertilizer and to further emphasize the 
mportance of keeping records. 
The purpose of this contest is not 
'o see who can win the most trips or 


watches. Neither is it a contest to see 
how many prizes can be awarded to 
boys who merely perform their normal 
duties on the farm. The purpose is 
to demonstrate to youngsters and to 
their parents the value of proper cul- 
tural practices and better grading, 
handling, packaging, and shipping of 
Louisiana sweet potatoes. 

Contestants are required to use good 
seed stock, prepare the soil well in 
advance of planting, and apply ade- 
quate fertilizer at least 10 days before 
setting plants in the field. Fertilizer 
with a 1-2-2 ratio is considered best 
for Louisiana yams. A 5-10-10, or 
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equivalent, applied at the rate of 500 
to 800 pounds per acre should produce 
good yields. More or less can be ap- 
‘ plied, depending upon soil type and 
condition. Using a 10-20-20 fertilizer 
would necessitate applying only 250 
to 400 pounds per acre. 


Boys who enter this contest are re- 
quired to grow at least one-fourth acre 
of sweet potatoes, and to follow culti- 
vation, fertilization, and harvesting 
practices set forth in the L. S. U. Agri- 
cultural Extension Service publication, 
“The 4-H Club Member Grows Sweet 


Potatoes.” 


Contestants are required to record 
cost of production, giving cost of land 
rental, land preparation, fertilizer, seed 
stock, planting, cultivating, harvesting, 
and grading, hauling, crates, and mar- 
keting. Value of the crop is deter- 
mined by subtracting total costs of 
production and marketing from the 
sale value of U. S. No. 1’s, U. S. No. 2’s, 
and culls, which are usually fed to live- 
stock. A complete history of the 


land upon which these yams are grown 
is also required. 


Record Own Opinions 


In addition to the information just 


mentioned, the contestant records his ~ 


own consideration of the most im- 
portant factors involved in sweet potato 
production and marketing. Bobby 
Bickham of Star Hill, Louisiana, says, 
“Prepare the land well with plow and 
harrow and put down fertilizer high 
in potash and phosphorus when bed- 
ding the row up. Sidedress with a 
fertilizer high in potash and be careful 
when harvesting to keep from bruis- 
ing and skinning the potatoes.” 

Will Plettinger of Weyanoke, Lou- 
isiana, says, “After the land has been 
properly prepared, use an initial fer- 
tilizer under the-plants that is high in 
potash and phosphorus. You can also 
use a sidedressing of muriate of potash, 
and in harvesting be careful in han- 
dling of potatoes to cut down on skin- 
. ning and bruising.” 
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Other suggestions stress the impor- 
tance of using good seed stock, seed 
treatment, proper soil selection and 
preparation, selection of the right va- 
riety to plant and also planting at the 
right time. Irrigation is another factor 
mentioned when considering how pro- 
duction of a quality product could be 
increased economically. 

We think that the production of 

a high quality product for the market 
is one of the most important steps in 
maintaining Louisiana’s present posi- 
tion as shipper and grower of some of 
the best yams in the country. If the 
youngsters who enter the various pro- 
duction projects follow instructions in 
bulletins published for this purpose, 
they are bound to learn to produce 
profitable yields. 
- We stress the importance of applying 
adequate fertilizer by letting contest- 
ants know that you can expect about 
3314, per cent more No. 1 potatoes per 
acre from fertilized land than from 
unfertilized land. On this basis, two 
acres of fertilized potatoes will yield 
as much as three acres will when not 
fertilized. Sweet potatoes do best when 
they follow a crop of corn or soybeans 
or winter legumes that have been 
turned under well in advance of setting 
plants. 

The Unit I Porto Rico is still recom- 
mended as the main variety to plant. 
Goldrush is a new variety which has 
a copper-colored skin and a bright 
orange-colored flesh. Goldrush yields 
slightly less, but does not crack open 
as much as does the Unit I Porto Rico. 
It tends to vein slightly under certain 
conditions. Goldrush is highly re- 
sistant to wilt and can be planted suc- 
cessfully on light soils infected with 
this disease. 

The L-240 is one of the most prom- 
ising seedlings developed recently by 
Dr. Miller of L.S.U. It produces higher 
yields than will the Unit I Porto Rico 
and it has a much better internal color. 


(Turn to page 44) 





The Fertilization and Culture 
of Hosa Multiflora 


in Northern Indiana 


By KD. Doak 


Crown Point, Indiana 


NTEREST in permanent living 

fences has increased greatly since 
materials for conventionally built tem- 
porary fences have become scarce or 
economically prohibitive. In many 
sections of Europe, living fences have 
been used with success for centuries, 
and travelers from that continent have 
been amazed at the wastefulness of the 
fencing methods in America. Notable 
among the early writers was Pehr 
Kalm (3) who reported in his trip 
from Quebec to Lorette, Canada, on 
August 12, 1749, that timber supplies 
were being depleted rapidly by the 
building of short-lived wooden fences 
oftentimes in places where they served 
little purpose. Kalm (4) suggested 
that the cock-spur hawthorne (Cratae- 
gus Crus-galli L) would produce the 
best permanent living fence because 
of its ability to withstand winter tem- 
peratures of northern regions and its 
habit of producing thorny branches 
low enough to repel livestock. 

Among the many plants tested in 
recent years for living fences, Rosa 
multiflora L. appears to possess a com- 
bination of suitable qualities. Like 
many species of rose, its range has 
been found limited by winter climatic 
‘actors. Previous examinations *of 
small plantings in northern Indiana 

1 The writer is indebted to James A. Hughes, In- 
iana Department of Conservation, Pittman-Robin- 


on Project 6D, for supplying the uniform planting 
tock for these experiments. 


A Rosa multiflora living fence adds 
beauty to any countryside. 


Fig. 1. 


indicated that about the north one- 
third of the State was precariously 
near the tolerance limit for safe plant- 
ing, since, on occasional years, heavy 
winter-killing of canes occurred. In 
most cases the permanent crown re- 
mained alive and the growth of canes 
was renewed, but considerable com- 
plete killing was found in some sites 
where the soil moisture content re- 
mained high during the winter months. 
Damage appeared most severe during 
the first two winters after the plantings 
were made. A series of plantings was 
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established the spring of 1950 to de- 
termine the influence of fertilization 
on growth and winter hardiness and 
the type of cultural practice suitable 
for prevailing conditions. 


Materials and Methods 


Planting stock of Rosa multiflora was 
supplied by the Indiana Department 
of Conservation. For use in the rows 
involving fertilizer comparisons, bun- 
dles of plants showing most uniform 
top and root development were se- 
lected. Before setting, all tops were 
pruned to 34% inches. All plantings 
were made April 21 to 24, 1950, on 
land which had been growing either 
alfalfa or white sweet clover for the 
two years previously. Since the plow 
furrowing method was used in setting 
the stock, no advance preparation of 
the soil was made. 

For the comparative fertilizer experi- 
ment, three rows 70 rods in length were 
laid out with plants spaced at an aver- 
age of 12 inches. These rows were 
entirely in the open, lacking competi- 
tion with any woody shrubs or trees. 
General soil type was silty clay. These 
rows ran across five specifically moist 
sections. Exclusive of these moist sec- 
tions, the rows were divided into two 
parts with four sections each for the 
fertilizer applications and two sections 
remaining unfertilized as checks. The 
moist sections were likewise divided as 
equally as possible. Differences in 
length of the moist sections had to 
be taken into account in making these 
divisions. After setting, covering, and 
tamping, each plant was hand-checked 
and corrected for depth of covering. 

The first fertilizer applications were 
made immediately after planting, April 
24 to 26, 1950, using a Planet No. 219 
distributor, placing the fertilizer at a 
distance of six inches from each side 
of the rows and at a depth of two 
inches. The rate of application was 
1% pounds per rod. Due to inability 
of the drill to distribute the sodium 
nitrate evenly, this material was ap- 
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plied by hand in furrows at the same 
spacing, depth, and rate. Besides so- 
dium nitrate (16% nitrate nitrogen), 
the previously prepared mixtures, 5- 
10-5, 10-10-10, and 3-12-12, were used 
in the comparison. 

The second growing season applica- 
tions were made April 15 to 17, 1951, 
on the same sections of rows at the 
increased rate of 2% pounds per rod. 
This second application was made 8 to 
10 inches from the row on each side 
in furrows made and covered by hand 
since the tangled cane growth made 
use of a drill impractical. 

Winter-kill replacements were neces- 
sary only during the spring of 1952. 
Records of the growth response, growth 
habit, and winter injury were made 
between May 15 and 25, 1951 and 
1952. Leaf-spot disease records were 
taken August 15, 1950 and 1951. 

Because of the favorable results ob- 
tained with the 3-12-12 fertilizer mix- 
ture, all rows were given an application 
on April 15, 1952. All rows were culti- 
vated the first growing season (1950) 
with a tractor-mounted cultivator and 
the second growing season (1951) by 
discing as closely as possible on each 
side of the rows. About July 15 of 
both seasons four plow furrows were 
thrown toward each side of the rows, 
then partially worked down by culti- 
vation until the end of the growing 
season or about September 15. This 
resulted in a ridging effect and served 
to drain surplus moisture away from 
the rows. 


Influence of Fertilization on Growth 
and Blooming 


The growth responses with the differ- 
ent fertilizer applications were less 
uniform during the first growing sea- 
son (1950) than the second (1951). 
Sodium nitrate produced more upright 
canes with less tendency to branch, and 
tHe canes were of greater. average 
diameter. Until midseason the foliage 
was generally deeper green in color 
than with any of the other three fer- 
tilizer mixtures or the unfertilized 
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Fig. 2. 


check. Average length of canes was 
found difficult to determine since the 
number produced on each plant was 
the principal factor involved. The 
fertilizer mixtures containing propor- 
tionately less nitrogen resulted in an 
increased number of arched canes with 
some secondary branching (Table I). 

Second season growth responses re- 
sembled the first, but more general 
secondary branching appeared except 
with the sodium nitrate fertilization. 
Arching of the branches was increased 
in proportion to the secondary branch- 
ing. Sodium nitrate produced heavy 
upright canes with only occasional 
secondary branching, whereas the fer- 
tilizer mixture containing the lowest 
proportion of nitrogen (3-12-12) re- 
sulted in the greatest number of sec- 
ondary branches and arching. Bloom- 
ing was spotty and slight, generally 
with more on the unfertilized and with 
the 3-12-12 fertilization. No blooming 
occurred with the sodium nitrate. In 
1952 this tendency continued, but the 
blooming was more general, with some 
scattering bloom with the * sodium 
nitrate applications especially on the 
well-drained rows. 


The living fence even in dormant stage provides an impenetrable barrier to livestock. 


Influence of Fertilization on 
Winter Injury 


Winter injury in the form of both 
partial and complete killing of the 
canes occurred with greatest severity on 
the moist row sections, given sodium 


nitrate fertilization. Here the cane 
damage was 80 to 95° and 35 to 40% 
of the root crowns were killed. On 
well-drained rows, the damage was 65 
to 70% as compared to 10 to 20% on 
the rows not fertilized (Table I). Least 
damage occurred with the low nitro- 
gen mixture 3-12-12 while the 5-10-5 
and 10-10-10 applications showed dam- 
age proportionate in general to the 
amount of nitrogen. Damage was 
heaviest on the rows in the moist 
locations. 

Cane damage with all the fertilizer 
applications was lighter during the 
second winter than the first. The 
tendency was for greater damage with 
the higher nitrogen mixtures on -the 
moist rows. The unfertilized and the 
3-12-12 applications showed no _per- 
ceptible damage during the winter of 
1951-1952. Complete killing of crowns 
was much reduced and occurred only 
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on the moist rows with sodium nitrate 
applications. Injury this second winter 
consisted mainly of partial killing of 
canes and secondary branches. While 
much of the injury occurred as pro- 
gressive killing from the tips of the 
canes downward, many dead patches 
of tissue were localized around the 
bases of the secondary or shorter 
branches and mostly on the upper side 
of the branch and main cane. Patch 
killing on the lower parts of canes 
was rare. 


Cultural Practices 


During the first growing season 
(1950), clean cultivation was found 
advantageous for both weed control 
and conservation of moisture. . This 
practice, when carried out in conjunc- 
tion with ridging, was found neces- 
sary for best development through the 
second growing season. While ridging 
could be produced by various methods, 
the most convenient with common 
tools was by plowing several furrows 
toward each side of the rows during 
the early part of each season, then 
working this partially down by the 
several cultivations. The result was 
a gradual slope from the rows to the 


TABLE I.—INFLUENCE OF FERTILIZATION 


OF RosA MULTIFLORA. 
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outer furrow, or, when four 14-inch 
furrows were made, the low point was 
about 4 feet 8 inches from the row. 
By repeating this process at least once 
each year, the rows remained several 
inches above the low point of the 
outer furrow. Ridging was particu- 
larly beneficial where rows crossed 
areas low enough to show water ac- 
cumulation after heavy rains. 


Leaf-spot Disease 


The leaf-spot disease caused appar- 
ently by Mycosphaerella rosigena E 
and E was prevalent during the first 
growing season (1950). The infection 
was light in general but much heavier 
on the rows fertilized with sodium 
nitrate. Light, scattered infection oc- 
curred on the rows with various other 
fertilizer applications and the unfer- 
tilized check. In most instances the 
infection was heaviest on the rows in 
moist locations. Leaves on the lower 
parts of the plants were in every in- 
stance more heavily infected than upper 
leaves. Infection was much _ heavier 
on all rows during the second grow- 
ing season, and considerable premature 
defoliation was found on the rows fer- 
tilized with sodium nitrate. Infection 
was lightest on the unfertilized check 


ON WINTER INJURY AND GROWTH HABIT 
APPLICATIONS MADE APRIL 23, 1950, AND Aprit 15, 1951. 


EXAMINATIONS FOR BoTH INJURY AND GROWTH HABIT MADE May 15-25, 1951 
AND 1952. EXAMINATIONS FOR GROWTH RECOVERY JUNE 10-15, 1951 aNp 1952. 








Winter 1950-51 


Winter 1951-52 





Per cent canes 
Fertilization . damaged 


Well- 


7 Moist 
drained 


Growth 
habit 


Per cent canes 
damaged 
Growth 
habit 


Well- 
drained 





80-95? 
25-35 
10-20 
25-35 
60-75 


65-75! 
10-20 

O- 5 
15-20 
30-40 


Sodium nitrate 
Not,fertilized (Check) . 
SS) ne 











Erect 
Arched 0 
Strongly arched 0 
Arched 

Slightly arched 


25-35 Slightly arched 
Arched 
Strongly arched 
Arched 


Arched 


0-10 
15-25 














110-15 per cent no growth recovery (root crown dead). 
2 35-40 per cent no growth recovery (root crown dead). 
3 5-10 per cent no growth recovery (root crown dead). 
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TABLE II.—AMOUNT OF LEAF Spot, MyCOSPHAERELLA ROSIGENA E AND E, WITH 
DIFFERENT FERTILIZER APPLICATIONS DURING THE GROWING SEASONS OF 1950 AND 
1951. INCIDENCE OF INFECTION EXPRESSED AS PERCENTAGE OF LEAVES WITH 
MODERATE TO HEAVY INFECTION. 





August 15, 1950 August 15, 1951 





Fertilization 
Well- i Well- = 
drained | - Moist | drained niet 








15-20 20-25 } 35-45 ! 
Trace 5-10 15-20 
Trace 5-10 10-15 
Trace 5-10 15-20 
Trate 20-25 30-35 

















1 Premature defoliation moderate to heavy. 


and the rows which were fertilized drained locations. Spottiness of the 
with the 3-12-12 mixture. The rows infections made exact estimates difh- 
in moist locations showed consistently cult, but by examining the entire rows 
heavier infection with the same ferti- on both sides, it was possible to make 
lizer application than those in well- a fairly close estimate. Table II gives 


Fig. 3. Fertilizer response of Rosa multiflora at end of the third growing season. (1): Sodium 
nitrate, showing upright canes with few secondary branches. (2): Check (unfertilized), showing 
relatively lower growth with some secondary branching. (3): 3-12-12 mixture, showing abundant 
secondary branching on most canes. (4): 5-10-5 mixture, showing slightly less secondary branching 
than (3) but with dense development of primary canes. (5): 10-10-10 mixture, showing abundant, 
tall but mostly unbranched primary canes. The marker is 5 feet in height. The heavy winter- 
killing during the two previous years accounts for the thinner appearance in (1). The best quality 
fence is shown in (3). 
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a summary of these examinations at 
the time of maximum infection on 
August 15, 1951. Most of the second 
season damage was confined to the 
lower or shaded parts of the canes, and 
all of the premature defoliation oc- 
curred where the infection was heaviest. 


Discussion - 


The growth responses of Rosa multi- 
flora appeared to be very closely related 
to nitrogen balance in comparison 
with phosphorus and potassium. Since 
mixtures lacking the latter two ele- 
ments were not used, their individual 
influences were unknown, The marked 
increase in linear cane growth, how- 
ever, when sodium nitrate alone was 
used indicates that some nitrogen 
would be necessary to supplement any 
other mixtures for best development 
during the first two growing seasons. 
The arched growth habit of canes and 
increased production of secondary 
branching and bloom associated with 
nitrogen in proportionately limited 
supply were considered desirable since 
these same growth characteristics were 
present when winter injury was at the 
minimum. 

Winter injury presented a pattern 
of damage resembling certain other 
cane fruits and also the pome fruits. 
The progressive killing of canes, begin- 
ning at the tip, seemed to be propor- 
tional to nitrogen supply. Many pre- 
vious workers have found that the in- 
fluences of nitrogen depend mostly on 
time of application. Hooker (2) found 
that fertilizers high in nitrogen ap- 
plied in autumn had little influence on 
winter damage to varieties of apple. 
Spring applications did increase the 
damage to poorly adapted apple varie- 
ties in the experiments of Hooker (1). 

The injury common to Rosa multi- 
flora consisting in patch killing of vary- 
ing amounts of tissue at and including 
the bases of secondary branches re- 
sembles one of the types of crotch dam- 
age reported in apple varieties by Mc- 
Daniels (5). The secondary branches 
did not show tip killing, as did the 
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main canes, even when the dead area at 
and including their point of emergence 
was large. The progressive killing of 
canes beginning at the tips might in 
general be considered an effect of low 
temperature, but the rate of cooling or 
rate of thawing for any tissue of a given 
maturity must also be considered. 
Winkler (8) found that young hard- 
wood twigs could withstand a tem- 
perature of minus 32 degrees C when 
cooled slowly but were killed at a 
temperature of minus 22 degrees C 
when cooled rapidly. 

Since the north-central plains cli- 
mate is subject to very rapid changes 
in both spring and fall, such factors 
might reasonably be determining on 
certain years. Muller-Thurgau (6) 
noted that a localized rapid thawing 
caused by direct sunlight striking at 
a point resulted in a local injury. This 
tendency might explain the damage 
found around the point of origin of 
the secondary branches. The differ- 
ences shown by fruit varieties in matur- 
ity of wood in fall and the time of 
breaking dormancy in the spring have 
been studied extensively. With vari- 
ties of plum, Strausbaugh (7) found 
that those having the longest rest period 
withstood low spring temperatures best. 
It appears that a combination of fac- 
tors involving both rate of change and 
actual minimum temperature is opera- 
tive in many cases of winter injury, but 
the predisposing influence of fertiliza- 
tion does in many instances govern 
the extent of injury. 


Summary 


A desirable type of growth increase 
of Rosa multiflora with a minimum of 
winter injury during the first two win- 
ters after planting was obtained with a 
fertilizer mixture of 3-12-12. Propor- 
tionately higher nitrogen tends to in- 
crease the amount of winter injury. 

Clean cultivation during the first two 
growing seasons for weed control and 
moisture conservation was found, un- 
der conditions in the years 1950 and 

(Turn to page 44) 





The Sandy Soils of Florida 
Need Potash for Pastures’ 


By ae Gammon, dr. and Wlkam G. Blue 


Florida Agricultural Experiment Station, Gainesville, Florida 


RESENT average annual applica- 

tions of potash to improved pastures 
in Florida generally range from 30 to 
60 pounds K,O per acre. Higher rates 
are used, but only in exceptional in- 
stances. When a simple calculation 
shows that one ton of clover hay should 
contain about 50 pounds of potash, the 
low rates of potash fertilization become 
strikingly apparent. 


In the sandy soils of Florida no ac- 


cumulation of available potash has been 
shown under pasture conditions even 
with annual rates of potash application 
in excess of 100 pounds per acre. This 
may be attributed to the low exchange 
capacity of these soils and the eventual 
concentration in cattle urine of most of 
the potash in pasture forage. The 
potash in urine is returned to the soil 
in localized areas in concentrations in 
excess of the ability of the soil exchange 
complex to retain it; the surplus is read- 
ily lost by leaching rains. The potash 
conservation picture as related to pas- 
tures may seem dark, but under the 
present management systems, evidence 
accumulated indicates that much of the 
fertilizer-potassium makes one trip 
through the plant and animal and then 
is leached away. 

If fertilization with potash is primar- 
ily a one-cycle proposition as the data 
indicate, the potash fertilization pro- 
gram must emphasize two factors—the 
time of application and the fertilizer re- 


_ 1 From a aper presented before the Soil Science 
Society of Florida, December 13, 1952. 


Fig. 1. Potash helps establish a new Pangola grass 
pasture. This field, well-fertilized, is ready for 
heavy grazing only two months after planting. 


quirements of the crop. Both are of 
equal importance, and additional re- 
search is needed to increase the efh- 
ciency of potash utilization. 

Potash should be supplied to pastures 
in several applications during the year, 
rather than in a single heavy applica- 
tion. When a single application is 
made, much of the potash may be lost 
in luxury consumption or leached be- 
fore it can be utilized by the crop. Two 
examples will illustrate these problems 
which are commonly encountered in 
clover pastures. One well-fertilized 
clover pasture was grazed when the 
plants were quite small because the 
farmer’s feed supply was low. These 
small plants contained a surplus of 
potash, but because it was removed by 
the early grazing, many of the plants 
developed potash deficiency symptoms 
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and failed to produce the amount of 
feed that had been expected. Another 
clover pasture adequately fertilized at 
planting time was subjected to a very 
heavy rain about two weeks later when 
the clover plants were still small seed- 
lings. The loss of potash by leaching 
was readily apparent, since a portion of 
the field which received extra potash a 
month later produced double the yield 
of the portion receiving no additional 
potash. 


Examples of crop requirements and 
luxury consumption of potassium are 
shown in Table I. The values reported 
for white clover and Pangola grass are 
quite accurate since they represent ob- 
servations from a number of experi- 
ments. The values for other grasses 
were obtained from a single experiment 
and are only approximate, but their 
relationships to each other are believed 
to be correct since they were obtained 
under similar conditions. It should be 
emphasized that herbage yields begin 
to decline long before deficiency symp- 
toms develop. For example, white 
clover requires about 2° potassium for 
optimum growth. Yields decline as the 


TABLE I.—POTASSIUM REQUIREMENTS 
FOR SOME PASTURE CROPS IN FLORIDA. 


(Based on herbage four to six weeks 
after clipping) 


Minimum* 
K for 
optimum 
growth 
(% oven- 
dry 
herbage) 


Maxi- 
mum** K 
found 
(% oven- 
dry 
herbage) 


Plant 


White clover 
Pangola 

Weeping love 
Common Bahia... . 
Pensacola Bahia... . 
Argentina Bahia... . 





Coastal Bermuda... 
Bermuda 99 


WwWHwnwwre ho 
CorR ROOMY OS 





* Without reduction of dry weight production. 
** Luxury consumption. 
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potassium concentration falls below this 
value but deficiency symptoms do not 
usually appear until the concentration 
is less than half of that required for 
optimum growth. Similar responses to 
potash concentrations in the plant are 
known to exist for Pangola grass and 
it is probable that they exist to some de- 
gree for all of the plants shown. 

The high potash requirement of Pan- 
gola grass, together with its high ca- 
pacity for luxury consumption, prob- 
ably explains the difficulty sometimes 
experienced in getting a good clover 
stand in this grass. The reverse condi- 
tions probably explain the better stands 
of clover in Pensacola Bahia sods. If 
it were not for some of its undesirable 
features, weeping lovegrass might be the 
most desirable grass to grow with clover, 
from the point of view of competition 
for potash. 

If these grasses were to grow at their 
maximum rate, Pangola would require 
about four times as much potash as 
common Bahia and seven times as much 
as weeping lovegrass to produce a ton 
of hay. This simple potash require- 
ment relationship does not complete the 
picture, however, since the quality of 
the feed may be different and properly 
fertilized Pangola may produce several 
times as much feed in the same unit 
of time. Data on these factors are very 
scarce, or completely lacking, but are 
needed in developing the pasture fer- 
tilization program. 

In considering the wide differences in 
the potash requirements of these grasses, 
it may be well to review some of the 
fertilizer analyses used on these sandy 
soils. The nitrogen-potassium ratios 
should be of particular concern since 
both of these elements are readily lost 
from sandy soils and both must be ap- 
plied regularly in the fertilization pro- 
gram to maintain grass pastures on 
these soils. Assuming approximately 
the same efficiency of utilization of 
nitrogen and potash fertilizers for all 
grasses and setting 2° nitrogen on the 
dry weight basis as the desired nitrogen 


(Turn to page 40) 





PICTORIAL 


A Spring Idyll—(Idol?) 





Above: Pear Blos- 


soms are showy. 





Right: Long rows 
of carrots. 


Below: A well-kept 
backyard. 





Above: There must 
be fish here. 


Left: Nicer walking 
than riding. 
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flur Cover Our cover picture this month has caused considerable com- 

ment. It is well known that potash deficiency on soybean 
Picture plants shows up quickly. A yellow mottling of the leaves 

begins the chlorosis which appears first along the sides and 
tip ends and then extends inward. In advanced stages the dead tissue falls out 
and the leaves have a ragged appearance. In looking at the illustration and 
being asked which rows received potash, most viewers have erroneously picked 
those at the left. 

Delayed ripening and slow defoliation are other late symptoms of potash 
deficiency on soybeans. The colored cover picture illustrates typical effects of 
potash on soybeans on very low-potash soils of southern Illinois. The potash- 
starved plants (left) were still quite green with most leaves intact, while the 
rows with potash (right) were more mature and largely defoliated by September 
5—a distinct advantage in mechanical harvesting. There was an increase of 10 
bushels of soybeans from a row application of 100 Ibs. 60°% muriate of potash 
(0-0-60) per acre. The quality of the beans also was improved by the potash 
fertilization. 

Under extreme deficiencies of potassium, soybean seeds from delayed maturity 
plants are often shriveled, with wrinkled seed coats and a whitish appearance. 
The cotyledons, or fleshy parts of the seed, are sometimes greenish in color instead 
of yellowish. 

Soybeans have been called good “scavengers” for potash and other nutrients. 
That is, if a soil of medium to low fertility is limed so that nitrogen-fixing 
bacteria can function and supply nitrogen, soybeans may temporarily produce 
fair yields of beans, relatively greater yields than such crops as wheat and corn, 
without additional fertilization. However, this fact has led many Midwest 
farmers into difficulties. 

Since soybeans became an important cash crop in southern Illinois and the 
Midwest, some growers have applied limestone only, then grew soybeans con- 
tinuously, or mostly corn and soybeans, for several years. Soybeans paid for 
many low-cost farms. But such practices soon depleted the quickly available 
potassium, after which conditions, as illustrated in the cover picture, began to 
appear. Soybean and corn yields dropped, and grain quality deteriorated. 

The important fact is that profitable responses to potash on soybeans could 
have been obtained long before such severe symptoms became evident. The 
proper use of potash would have been profitable as an investment, as well as 
for maintaining yields at a higher level. 

Fertilizer recommendations for sqybeans are not definite in many states, no 
doubt partly due to seemingly erratic responses of the crop to fertilization on 
some soil types. It may be necessary to make special soil-test calibrations for 
soybeans. Much more research work is needed on the direct fertilization of 
them, or the fertilization of rotations including soybeans. Where they are grown 
in a rotation including corn, small grains, and a legume hay or forage crop, 
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if minerals are maintained at a level adequate for alfalfa, then soybeans certainly 
should produce near maximum yields. Direct application of potash fertilizers 
on soybeans should be profitable where soil tests indicate “low” available potas- 
sium with adequate limestone. 
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4 Taking issue with those who contend that chemical fer- 

F er tilizer 5 tilizers may be a health hazard, Romeo E. Short, Director, 

ant Health Agricultural Credit Services, U. S. Department of Agri 

culture, declared that actually, the health of the American 

people has improved in almost direct proportion to increased use of chemicals 

on soils. He was speaking at the Eighth National Conference on Rural Health 
held in Roanoke, Virginia, February 27. 

“One of the great hopes for steadily increasing productivity lies in the prope: 
use of liming and fertilizing materials,” Mr. Short stated. He went on to point 
out that chemical fertilizers can supply some soil deficiencies, improve th 
nutritious qualities of some crops, and in general make it possible to grow a 
wider variety of crops. 

He contended that while much of our present progress in health and living 
standards generally can be traced to the door of the American farmer, an expan 
sion of agricultural research is needed to assure adequate dietary and health 
standards for the people of the United States in the years ahead. For many 
crops it appears that we are not extending the research frontiers—breaking 
through the research ceiling, so to speak—and unless the stalemate is broken 
the result must be a slowing down of the rate of production increase. 

This tie-up of research, farm productivity, and health is one which is demand- 
ing increasing interest. We are glad to see the emphasis placed upon it by 
Mr. Short, who is in position to study the over-all picture. 
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Fertilized New information on the most effective use of fertilizer 

and lime supplies is coming out of a nation-wide survey 
Potentials by the National Soil and Fertilizer Research Committee 

of the State Agricultural Experiment Stations and the U. S. 
Department of Agriculture. Where balanced supplies of plant nutrients are 
used in combination with other good management practices, striking results may 
be expected from increased fertilization. For the country as a whole, the greatest 
opportunities for increasing yields through fertilization are in grain and forage 
crops, which receive comparatively low rates today. 

The corn crop offers a spectacular opportunity. In the South, a combination 
of heavier fertilization, adapted hybrids, and other good management practices 
could triple the present average yield of 26 bushels per acre. Northcentral region 
growers could increase yields of corn by 250 million bushels by tripling the current 
rather low average rates of fertilization. 

Increased fertilization would boost wheat yields 48 million bushels in the 
Western States and would increase average yields in the Eastern States by more 
than one-third. 

Grass, hay, and permanent pasture offer a promising source of increased pro 
duction if the current low average rates of fertilization are greatly increased. 
A 30% increase in pasture yields could be achieved in the Northeastern regio‘ 
merely by using the same rate of fertilization now used on corn. When mucii 
higher rates of fertilization have been combined with the use of improved grasses 
and legumes, yields have been increased more than threefold. 
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Season Average Prices Received by Farmers for Specified Commodities * 


Sweet 
Cotton Tobacco Potatoes Potatoes Corn Wheat Hay! Cottonseed 
Cents Cents Cents Cents Cents Dollars Dollars Truck 
Crop Year per lb. . perbu. perbu. perbu. perbu. perton perton Crops 
Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June 


Av. Aug. 1909- 

July 1914.... R J 69.7 88.4 11.87 22.55 
1927 5 119. 10.29 34.83 
Ne ee 99 .22 34.17 
Ee 30.92 
Racine deccdas 
1931 
Gi ndssnecas 
1933 
1934 
1935 
1936... 


109. 


SOSSSOCOCONW HA WDOOSWHOERNAH HOOD 


416.0 
433.0 
436.0 
446.0 
410.0 
335.0 
294.0 


SOSS50 SOODSDSOOOORN HAN DRNOHaADO 


September. . ; 


November... 311.0 
December... . 362.0 

1953 
January..... h : : 386.0 J 210.0 
February.... 3 a 9. 384.0 3 25.0 
March 31.52 Beye J 401.0 146.0 210.0 


SSOSSOSSO CNOSSOOOOOmH NNO wARooNaNe 


Index Numbers (Aug. 1909—July 1914 = 100) 


146 124 132 135 
76 134 131 113 
189 133 124 117 
131 93 76 
66 50 44 
55 50 43 
118 81 
64 127 
85 102 
164 163 
76 { 81 
80 76 
100 88 
78 96 
116 117 
168 143 
188 : 174 
214 170 
205 198 
178 212 
232 
222 201 
184 193 
132 238 
233 


331 
379 ¢ 157 
445 144 
393 145 
399 ¢ 163 
319 171, 
303 : 176 
311 179 
286 182 


296 182 
February. ... 257 176 
RERTOR. . 0.0 cad 235 166 
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Wholesale Prices of Ammoniates 
Fish scrap, Tankage High grade 
dried 11% 


ri lo — 
11-12% ammonia, lood, 
ammonia, 15% bone 16-17% 
Sulphate Cottonseed 15% bone phosphate, ammonia, 
of ammonia meal phosphate, f.o.b. Chi- Chicago, 
bulk per 8S. E. Mills f.o.b. factory cago, bulk, bulk, 
unit N per unit N bulkperunit N perunit N- per unit N 


$3.50 $3 .53 

5.07 5.87 
-63 
-00 
-96 
95 
18 


~~ 

i] 

o 
CAAAMAPWWWP WW dm OIQorw 


NINA Cri mh CO Ph I DODO COP Or 


a 
_ 


—_— eo 
moter 
_ 
SO NI Or Or Or Cr OT im CO mm CO CO COD DO WO Rh OI OD 


_ 
w 

— eee : 

SOSCCKW APE EIWWWWRWOWNHNH NWP 


8. 
qv. 
8. 
8. 
9. 
1. 
0. 
0.3% 
9. 


January 
February 
March 


~ 


Numbers (1910-14 — 100) 


79 145 166 
81 202 188 
161 142 

141 

112 

62 

81 

89 

88 

97 

132 

106 

125 

124 

151 

163 


September 

ee SS eee 

November..... — 

December........ 
1953 

JORUBTY «pc cccces 

February.... 
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Wholesale Prices of Phosphates and Potash ** 


Tennessee Muriate Sulphate Sulphate Manure 
phosphate of potash of potash of potash salts 
Super- Florida rock, bulk, in bags, magnesia, bulk, 
phosphate, land pebble, 75% f.o.b. per unit, per unit, per ton, per unit, 
Balti- 68% f.o.b. mines, c.i.f. At- c.i.f. At- c.i.f. At- c.i.f. At- 
more, mines, bulk, bulk, lantic and lantic and lantic and lantic and 
per unit per ton per ton Gulf ports? Gulf ports? Gulf ports? Gulf ports? 


$0 .536 $3. ° $0.714 $0.953 -18 $0.657 
.525 3 . -646 .924 .55 - 586 
- 580 - 669 - 957 -46 
.609 -672 . 962 .59 
-542 -681 -973 -92 
-485 -681 -973 -92 
.458 -681 - 963 -90 
.434 - 662 - 864 .10 
-487 -486 -751 -49 
-492 -415 -684 44 
.476 -464 -708 -94 
.510 .508 -757 -70 
.492 -523 -774 -17 

.521 -751 .52 

-517 -730 5 

.522 -780 

.522 .810 

.522 - 786 

.522 -777 

-522 -777 

. 508 - 769 

-432 . 706 

.397 -681 

.397 .703 

.371 -716 

.401 - 780 


-420 .827 
-420 -827 
.353 -708 
.386 -768 
-386 -768 
.389 - 768 
-391 -768 
.391 - 768 
-427 -827 


-430 .827 
-430 -827 
.430 


2 OO C0 he GO BD BD ND ND ND et et et et et 


aw 


September. ... 
November.... 
January 


February 
March 


3.§ 
3.§ 
3. 
3.6 
3. 
3. 
3. 
3. 
3.§ 
3.§ 
4.2% 


Index Numbers (1910-14 — 100) 


86 113 90 
86 113 
88 113 94 
88 113 
88 113 
88 113 
86 113 
87 110 
91 117 
51 113 
51 113 
51 113 
"53 113 
53 113 
54 110 
59 129 
55 121 
58 125 
61 128 
67 133 
84 

118 

108 

106 

110 


110 
110 
110 
110 
110 
110 
110 
110 


as 22 

anuary..... 
February 
March 
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities 


Prices paid 

by farmers Wholesale 

for com- prices 
Farm  modities of allcom- Fertilizer Chemical Organic Superphos- 
prices* bought* moditiest materialf ammoniates ammoniates phate Potash** 


148 139 116 150 100 
152 141 121 177 108 
150 139 114 { 114 
140 126 101 
119 107 90 
102 95 

104 96 

118 109 

123 117 

123 118 

130 126 

122 115 

121 112 

122 115 

130 127 

149 144 

165 151 { 

174 152 174 

180 154 ¢ 175 

197 177 240 

231 222 362 

250 241 314 

240 226 319 

246 236 ¢ 314 

271 263 331 


276 251 322 
276 252 142 ¢ 306 160 
273 250 141 ¢ 316 160 
273 250 141 313 160 
. 295 274 252 144 ¢ 337 160 
. 288 271 250 145 349 160 
. 282 269 248 145 341 160 
November. 277 268 248 144 336 160 
December... 269 267 246 146 101 329 160 

1953 

January... 267 267 246 144 102 307 160 
February.. 263 264 246 142 102 296 160 
March.... 264 266 248 141 102 282 160 


*U. S. D. A. figures, revised January 1950. Beginning January 1946 farm prices 
and index numbers of specific farm products revised from a calendar year to a 
ot taal basis. Truck crops index adjusted to the 1924 level of the all-commodity 
ndex. 

+ Department of Labor index converted to 1910-14 base. 

t The Index numbers of prices of fertilizer materials are based on original study 
made by the Department of Agricultural Economics and Farm Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942. 

1Beginning July 1949, baled hay prices reduced by $4.75 a ton to be comparable 
to loose hay prices previously quoted. 

2All potash salts now quoted F.0O.B. mines only; manure salts since June 1941, 
other carriers since June 1947. 

**The weighted average of prices actually paid for potash is lower than the 
annual average because since 1926 over 90% of the potash used in agriculture has 
been contracted for during the discount period. The maximum discount is now 
16%. Applied to muriate of potash, a price sligktly above $.353 per unit K:0 thus 
more nearly approximates the annual average than do prices based on arithmetical 
averages of monthly quotations. 





This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 


and Canada, relating to Fertilizers, Soils, Crops, and Economics. 


A file of this department ef 


BETTER CROPS WITH PLANT FOOD would provide a complete index covering all publications 
from these sources on the particular subjects named. 


Fertilizers 


“1952 Cooperative Corn and Bean Fertili- 
zation Plot Yields Nitrogen, Potash and Nitro- 
gen Compared to Soil Experiment Field Yields 
in Same Vicinity,” Agr. Exp. Sta., Univ. of 
Iil., Urbana, Ill., Ag. 1534, Jan. 1953, P. E. 
Johnson. 

“Guide to Fertilizer Use,” Agr. Ext. Serv., 
Iowa Sta. College, Ames, lowa, Pamph. 193, 
March 1953. 

“Analyses of Official Fertilizer Samples— 
Semi-Annual Report January-June, 1952,” 
Agr. Exp. Sta., Univ. of Ky., Lexington, Ky., 
Reg. Bul. 101, Sept. 1952. 

“Maryland Fertilizer Facts for 1952,” Insp. 
and Reg. Serv., College Park, Md. 

“Official Report Maryland Inspection and 
Regulatory Service—Feed, Fertilizer and Lime 
Issue,” Inspection & Regulatory Serv., College 
Park, Md., Iss. 225, Jan. 1953. 

“1952 Fertilizer Analyses and Registrations,” 
Dept. of Agr., St. Paul, Minn., H. A. Halvor- 
son, 

“Fertilizer Inspection and Analysis: Spring, 
1952,” Agr. Exp. Sta., Univ of Mo., Columbia, 
Mo., Bul. 588, Oct. 1952, R. C. Prewitt, C. W. 
Gehrke, and E. W. Cowan. 

“Fertilizer Experiments on Native Subirri- 
gated Meadows in Nebraska—1952,” Agr. 
Exp. Sta., Univ. of Nebr., Lincoln, Nebr., 
Outstate Testing Cir. 28, Feb. 1953, E. M. 
Brouse, P. L. Ehlers, and G. Viehmeyer. 

“1953 New Hampshire Recommendations 
for Seed, Fertilizer and Lime,” Univ of N. H., 
Durham, N. H., #36601. 

“Fertilizer Recommendations—1953,” Agr. 
Ext. Serv., Univ. of N. C., Raleigh, N. C., 
i. R. Collins. 

“Profitable Use of Lime and Fertilizer,” 
gr. Ext. Serv., Univ. of N. C., Raleigh, N. C., 
°. R. Collins. 

“Yield of Seed Cotton at Pecos in 1951 
* Influenced by Applications of Ammonium 
Vitrate and Superphosphate,” Agr. Exp. Sta., 
lex. A&M College, College Sta., Tex., Prog. 
pt. 1489, Aug. 21, 1952, P. D. Christensen, 
. ]. Bayles, and P. J]. Lyerly. 

“Cotton Yields in the El Paso Valley in 1951 
‘ Influenced by Applications of Ammonium 
Vitrate and Superphosphate,”’ Agr. Exp. Sta., 
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Tex. A&M College, College Sta., Tex., Prog. 
Rpt. 1490, Aug. 21, 1952, P. D. Christensen 
and P. ]. Lyerly. 

“Cotton Yields at Pecos as Influenced by 
Time of Application of Ammonium Nitrate 
and Superphosphate, 1952,” Agr. Exp. Sta., 
Tex. A&M College, College Sta., Tex., Prog. 
Rpt. 1535, Jan. 26, 1953, P. D. Christensen, 
]. J]. Bayles, and P. ]. Lyerly. 

“Cotton Yields in the Dell City Area as 
Influenced by Applications of Ammonium 
Nitrate and Superphosphate, 1952,” Agr. Exp. 
Sta., Tex. A&M College, College Sta., Tex., 
Prog. Rpt. 1536, Jan. 26, 1953, P. D. Christen- 
sen and P. ]. Lyerly. 

“Corn .Fertilizer-Spacing-Variety .Studies 
Near College Station, 1949-51,” Agr. Exp. Sta., 
Tex. A&M College, College Sta., Tex., Prog. 
Rpt. 1538, Jan. 27, 1953, F. L. Fisher and 
]. C. Smith. 

“Distribution of Fertilizer Sales in Texas, 
July 1-December 31, 1952,” Agr. Exp. Sta., 
Tex. A&M College, College Sta., Tex., Prog. 
Rpt. 1546, Feb. 9, 1953, ]. F. Fudge. 

“Commercial Fertilizers—1952-53,” Dept. 
of Agr., Madison, Wis., Bul. 317, Jan.-Feb. 
1953, W. B. Griem. 


Soils 


“The Basis for Soil Testing in Alabama,” 
Agr. Exp. Sta., Ala. Poly. Inst., Auburn, Ala., 
Feb. 1953. 

“Comparative Evaluation Studies on Rock 
and Superphosphate,” Agr. Exp. Sta., Univ. of 
Ark., Fayetteville, Ark., Bul. 528, Nov. 1952, 
E. O. McLean, D. A. Brown, and C. A. 
Hawkins. 

“Soil Fertility and Corn Production,” Agr. 
Exp. Sta., Univ. of Mo., Columbia, Mo., Bul. 
583, June 1952, G. E. Smith. 

“Correlation of Plant Tissue Tests of Corn 
Deficiency Symptoms and Soil Analyses on 
the Jordan Fertility Plots,” Agr. Exp. Sta., 
Pa. Sta. College, Sta. College, Pa., Bul. 560, 
Oct. 1952, A. C. Richer and B. N. Driskell. 

“Use of Irrigation Water on the High 
Plains,” Agr. Exp. Sta., Tex. A&M College, 
College Sta., Tex., Bul. 756, Dec. 1952, C. A. 
Bonnen, W. C. McArthur, A. C. Magee, and 
W. F. Hughes. 
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“Rice Irrigation Tests at the Beaumont 
Station, 1952,” Agr. Exp. Sta., Tex. A&M 
College, College Sta., Tex., Prog. Rpt. 1542, 
Feb. 5, 1953, S. R. Morrison. 

“Soil Survey, Culpeper County, Virginia,’ 
USDA, Wash. 25, D. C., Ser. 1941, No. 3, 
Nov. 1952, C. S. Coleman. 

“Some Plant-Soil-Water Relations in Water- 
shed Management,” USDA, Wash. 25, D. C., 
Cir. 910,. Oct. 1952, L. Lassen, H. W. Lull, 
and B. Frank. 


Crops 


“Cotton-Dairy Farming in Alabama’s Pied- 
mont,” Agr. Exp. Sta., Ala. Poly. Inst., Au- 
burn, Ala., Cir. 111, Dec. 1952, E. L. Mayton 
and K. B. Roy. 

“Corn Performance Tests, 1952,” Agr. Exp. 
Sta., Univ. of Ark., Fayetteville, Ark., Mim. 
Ser. 11, Jan. 1953, J]. O. York. 

“Report of the Minister of Agriculture— 
Province of Ontario—For the Year Ending 
March 31, 1952,’ Dept. of Agr., Toronto, 
Ont., March 31, 1952. 

“Varieties of Linseed Flax,’ Dept. of Agr., 
Ottawa, Canada, Pub. 884, Jan. 1953, W. G. 
McGregor. 

“Mechanizing the Production of Sugar 
Beets,’ Agr. Exp. Sta., Ft. Collins, Col., Bul. 
420-A, April 1952, R. D. Barmington and 
S. W. McBirney. 

“Winter Squash and Pumpkins,” Agr. Ext. 
Serv., Univ. of Conn., Storrs, Conn., Fldr. 56, 
Feb. 1952, E. C. Minnum. 

“Asparagus Fern Culture,” Agr. Ext. Serv., 
Gainesville, Fla., Bul. 153, Dec., 1952, W. J]. 
Platt, Jr. 

“Forage Crop Production in Idaho,” Agr. 
Exp. Sta., Moscow, Idaho, Mim. Leaf. 118, 
May 1952. 

“The Lawn—Its Making and Maintenance,” 
Agr. Ext. Serv., Purdue Univ., Lafayette, Ind., 
Ext. Bul. 254 (4th Rev.), W. H. Daniel, R. 
B. Hull, O. C. Lee, and E. G. Sharvelle. 

“1951 Annual Report of the Director of 
Agricultural Extension College of Agricul- 
ture and Home Economics, University of 
Kentucky,” Univ. of Ky., Lexington, Ky., 
June 1952. 

“Kentucky 31 Fescue—Culture and Use,” 
Ext. Div., Univ. of Ky., Lexington, Ky., Cir. 
497, Sept. 1952, E. N. Fergus. 

“A Preliminary Report of Tests Conducted 
by the Red River Valley Agricultural Experi- 
ment Station—Bossier City, Louisiana—1952,” 
Agr. Exp. Sta., La. Sta. Univ., Baton Rouge, 
La., J]. Y. Oakes, L. L. McCormick, and H. 
W. Ivy. 

“Maine Department of Agriculture Biennial 
Report—July 1, 1950 to June 30, 1952,” Dept. 
of Agr., Augusta, Me. 

“Improved Varieties of Farm Crops,’ Agr. 
Exp. Sta., Univ. of Minn., St. Paul 1, Minn., 
Ext. Fldr. 22, Rev. March 1953. 

“Vegetable Varieties for Minnesota,” Agr. 
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Exp. Sta., Univ. of Minn., St. Paul 1, Minn., 
Ext. Fldr. 154, Rev. March 1953, O. C. 
Turnquist. 

“Winter Grazing Tests 1951-52,” Agr. Exp. 
Sta., Miss. Sta. College, Sta. College, Miss., 
Cir. 175, Nov. 1952, S. P. Crockett and B. 
L. Arnold. 

“The Use of Various Pastures in Producing 
Finished Yearling Steers,’ Agr. Exp. Sta., 
Univ. of Nebr., Lincoln, Nebr., Bul. 414, Oct. 
1952, G. N. Baker and M. L. Baker. 

“Thirty-sixth Annual Report of the New 
Jersey State Department of Agriculture—]uly 
1, 1950-June 30, 1951,” Dept. of Agr., Tren- 
ton, N. ]., June 30, 1951. 

“Cornell Recommends for Field Crops, 
1953,” N. Y. Sta. College of Agr., Cornell 
Univ., Ithaca, N. Y., Dec. 1952. 

“Care of Forest Plantations on Farm Lands,” 
N. Y. Sta. College of Agr., Cornell Univ., 
Ithaca, N. Y., Bul. 867, Oct. 1952, F. E. 
Winch, Jr. 

“Annual Report 1951-1952,” Agr. Exp. Sta., 
Fargo, N. Dak., Sta. Bul. 380, Dec. 1952. 

“71st Annual Report of the Ohio Agricul- 
tural Experiment Station,” Agr. Exp. Sta., 
Wooster, Ohio, Bul. 730, Feb. 1953. 

“Science Serving Agriculture—Part I—Bi- 
ennial Report—July 1, 1950 to June 30, 1952,” 
Agr. Exp. Sta., Stillwater, Okla., Dec. 1952. 

“Science Serving Agriculture—Part II—Bi- 
ennial Report—July 1, 1950 to June 30, 1952,” 
Agr. Exp. Sta., Stillwater, Okla., Dec. 1952. 

“Oklahoma Agriculture Annual Report and 
Statistical Summary for 1952,’ USDA, Bur. of 
Agr. Ec., Stillwater, Okla. 

“Oklahoma 301—A new Hybrid Corn for 
Oklahoma,” Agr. Exp. Sta., Stillwater, Okla., 
Bul. B-390, Jan. 1953, ]. S. Brooks, H. Pass, 
W. L. Richardson, and ]. W. Smith. 

Darset—A Combine-type Darso,” Agr. Exp. 
Sta., Stillwater, Okla., Bul. B-391, Feb, 1953, 
F. F. Davies and J]. B. Sieglinger. 

“Biennial Report—Department of Agricul- 
ture—State of Oregon 1950-1952,” Dept. of 
Agr., Corvallis Oreg. 

“The 1952 Cotton Contest—South Caro- 
lina,’ Ext. Serv., Clemson Agr. College, 
Clemson, S. C., Cir. 379, Jan. 1953, S. A. 
Williams. 

“Seeding Oats on an Established Dallis and 
Bermudagrass Sod,’ Agr. Exp. Sta., College 
Sta., Tex., Prog. Rpt. 1487, Aug. 16, 1952, 
M. E. Riewe and J. C. Smith. 

“Hairy Vetch, Willamette Vetch and Dixie 
Wonder Peas as Soil-lmproving Crops for 
Corn on Lufkin Soil,” Agr. Exp. Sta., College 
Sta., Tex., Prog. Rpt. 1531, Jan. 22, 1953, 
E. B. Reynolds and F. A. Wolters. 

“Forage Crop Variety Tests at Prairie View, 
1951-1952,” Agr. Exp. Sta., Tex. A&M Col- 
lege, College Sta., Tex., Prog. Rpt. 1532, Jan. 
22, 1953, O. E. Smith and E. C. Holt. 

“Yield and Nitrogen Content of Legumes 
at College Station, 1937-52,” Agr. Exp. Sta., 
Tex. A&M College, College Sta., Tex., Prog. 
Rpt. 1537, Jan. 26, 1953, E. B. Reynolds. 
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“Fescue Grass and Legumes for Soil Im- 
provement and Forage Production at the 
Blackland Station,’ Agr. Exp. Sta., Tex A&M 
College, College Sta., Tex., Prog. Rpt. 1543, 
Feb. 6, 1953, R. ]. Hervey and E. D. Cook. 

“Twenty-sixth Biennial Report of the Com- 
missioner of Agriculture of the State of Ver- 
mont 1951-1952,” Dept. of Agr., Montpelier, 
Vt. 

“What's New in Farm Science—Annual 
Report—Part 1,” Agr. Exp. Sta., Univ. of 
Wis., Madison, Wis., Bul. 496, Jan. 1952. 

“Agricultural Extension in Wisconsin—Re- 
port for 1951,” Ext. Serv., Univ. of Wis., 
Madison, Wis., Cir. 433, Aug. 1952. 

“Growing and Selling Christmas Trees,” 
Ext. Serv., Univ. of Wis., Madison, Wis., Cir. 
425, Oct. 1952, R. W. Abbott and F. B. 
Trenk. 

“ Agricultural Progress Biennial Report 1951- 
1952,” Wis. Dept. of -Agr., Madison, Wis., Bul. 
316, Nov.-Dec. 1952. 

“The 4-H Garden Project,” Ext. Serv., State 
College of Wash., Pullman, Wash., Ext. Bul. 
478, March 1953, J]. C. Dodge. 

“High-Grade Timothy and Clover Hay— 
Methods of Producing, Baling, and Loading 
for Market,” USDA, Wash. D. C., Farmer’s 
Bul. 1770, W. H. Hosterman. 

“Trees Against the Wind,” Ext. Serv., Sta. 
College of Wash., Pullman, Wash., Bul. 5, 
Jan. 1953. 


Economies 


“Crop, Livestock and Marketing Review 
for 1951,” Dept. of Farms and Markets, Hart- 
ford, Conn., Bul. 123, Dec. 1952. 

“Twenty Years of Citrus Costs and Returns 
in Lake County, Florida 1931-51,” Agr. Ext. 
Serv., Univ. of Fla., Gainesville, Fla., A E 
Ser. 53-5, March 1953, Z. Savage. 

“Looking Ahead with Georgia Farm Fam- 
ilies to 1953,” Agr. Ext. Serv., Univ. of Ga., 
Athens, Ga., Cir. 370, Dec. 1952, ]. W. 
Fanning. 

“Resource Productivity in lowa Farming 
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with Special Reference to Uncertainty and 
Capital Use in Southern lowa,” Agr. Exp. 
Sta., lowa Sta. College, Ames, lowa, R. Bul. 
388, June 1952, E. O. Heady and E. R. 
Swanson. 

“Planning for Economic Production of 
Pasture,” Agr. Ext. Serv:, Univ of Ky., Lex- 
ington, Ky., Cir. 498, H. M. Young, |r. and 
E. J. Nesius. 

“Nebraska Agricultural Statistics Annual 
Report 1950,” Dept. of Agr., Lincoln, Nebr., 
Sept. 1952. 

“New Jersey’s Farm Economic Situation,” 
Agr. Exp. Sta., New Brunswick, N. ]., March 
1953. 

“New York Farmer’s Opinions on Agricul- 
tural Programs,” N. Y. Sta. College of Agr., 
Cornell Univ., Ithaca, N. Y., Ext. Bul. 864, 
Nov. 1952, E. O. Moe. 

“Pennsylvania Farm Economics Worth 
Watching in 1953,” Agr. Ext. Serv., Univ. of 
Pa., State College, Pa., No. 48, Dec. 1952, W. 
F. Johnstone, M. ]. Armes, and S. D. Black. 

“Agricultural Cooperatives in Texas, 1952,” 
Agr. Exp. Sta., College Sta., Tex., Mis. Pub. 
88, Dec. 1952, W. LeBourveau and W. E. 
Paulson. 

“Federal and State Rural Lands, 1950, with 
Special Reference to Grazing,”” USDA, Wash., 
D. C., Cir. 909, May 1952, R. D. Davidson. 

“Facts About Cotton.”” USDA, Wash., D. C.° 
Leaf. 167. 

“Compilation of Soil Conservation and 
Domestic Allotment Act, Agricultural Ad- 
justment Act of 1938, Federal Crop Insurance 
Act, Sugar Act of 1948, Agricultural Act of 
1949, Commodity Credit Corporation Charter 
Act, Related Appropriation Items, and Mis- 
cellaneous Laws, including amendments, as 
of January 1, 1953,” USDA, Wash., D.C., 
Ag. H. 49. 

“Annual Report on Tobacco Statistics 1952,” 
USDA, Wash., D. C., Stat. Bul. 117, Dec. 
1952. 

“Farm Production, Farm Disposition, and 
Value of Field Seed Crops—Revised Estimates 
1939-50 by States., USDA, Wash. D. C., Stat. 
Bul. 119, Dec. 1952. 
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Sandy Soils of Florida... 
(From page 26) 


content for all grasses, then the nitrogen- 
potassium ratio for Pangola grass would 
be 1:1. Coastal Bermuda would require 
a 2:1 ratio and weeping lovegrass would 
require a 7:1 ratio for most efficient use 
of the applied fertilizer. These are, of 
course, only speculative figures, but they 
illustrate the importance of considering 
the differences in nutrient requirements 
of individual grasses rather than lump- 
ing all of them together in a uniform 
“grass” fertilization program. 

The advantage of splitting the potash 
fertilization into several applications 
during the year is clearly shown by the 
luxury consumption values in Table I. 
A single fertilization could result in 
plant potash concentrations 2% to 8 
times that necessary for optimum 
growth. Most of this potash would be 
lost after the first grazing, so that the 
dry weight production from the potash 
fertilization might be only a fraction of 
what was expected. Use of split appli- 
cations in potash fertilization will re- 
duce luxury consumption and increase 
the efficiency of utilization of potash 
fertilizers. 

Another type of difference in crop 
requirements is shown in Table II. The 
feeding power of clover plants for potas- 
sium seems to be less than that of 
grasses. Data for white clover are 
shown because more examples were 
available, but limited data for other 
clovers were of the same order of mag- 


TABLE II.—So1 LEVELS oF EXCHANGE- 
ABLE PoTASSIUM (ppm. K) 


Defi- 
ciency 
symp- 

toms 


Nor- 
mal 
growth 


Re- 
duced 
growth 





35-40 | 25-35 
10-20 <10 


White clover 
Pensacola Bahia. . 


nitude. Data indicate that values for 
Pensacola Bahia seem to be representa- 
tive of other common pasture grasses 
grown on sandy soils in Florida. 

During the summer months in a 
grass-clover pasture, it is possible for 
normally growing grass to deplete the 
soil to plow depth of available potas- 
sium to the extent of 40 pounds per 
acre below the minimum required for 
normal clover growth. This shortage 
must be made up, and additional potash 
supplied to obtain satisfactory clover 
growth and yields the following fall 
and winter. For this reason the use of 
fertilizers with higher potash content 
for fall fertilization of established grass- 
clover pastures is recommended. Mix- 
tures such as 0-8-24 and 0-10-20 applied 
at the rate of 500 pounds per acre are 
to be preferred over the currently popu- 
lar analyses, 0-14-10 and 0-12-12, ap- 
plied at the same rate. 

The Louisiana Agricultural Extension 
Service advises that a good grass-clover 
pasture will remove from the soil 110 
pounds of potash per acre through graz- 
ing, and 60 pounds will be lost through 
leaching in the same period. This may 
mean that 170 pounds of potash per 
acre are required annually for mainte- 
nance of a productive pasture. Since 
applications of potash to Florida pas- 
tures are usually much less than 170 
pounds per acre, it is probable that 
potash is a seriously limiting factor on 
the better soils used for grass-clover 
pastures in Florida. 


Summary 


In considering the potash require- 
ments for pastures on the sandy soils of 
Florida, attention was called to wide 
variations in the optimum potassium 
content of various pasture plants and 
to the differences, between clovers and 
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Fig. 2. 


Pangola grass has a high potassium requirement. 


These dairy cows are grazing a well- 


fertilized Pangola grass pasture. 


grasses, in minimum soil requirements 
for optimum growth. The need for 
further data on potash requirements of 
pasture plants was emphasized. The 
data available indicate that current fer- 
tilizer practices in Florida do not supply 


sufficient potash for optimum growth of 
most pasture plants. Specific recom- 
mendations were made for use of fer- 
tilizer analyses containing more potash 
in the fall fertilization of grass-clover 
pastures. 


Ohio Grapes Suffer from 


Nutrient Deficiencies 


RAPES in Ohio’s commercial vine- 

yards are suffering from a lack of 
six essential plant nutrients, according 
to a survey made by the Ohio Agricul- 
tural Experiment Station. 

J. M. Beattie, Horticulturist at the 
Station, analyzed 83 leaf samples from 
Concord vines at 56 vineyards in Ohio. 
About 38% had so low a level of nitro- 
gen that growers could expect higher 
yields by applying nitrogen fertilizer. 
On the same basis, 40° would respond 
to applications of phosphorus, 60°% to 
potassium, 54% to calcium, 14% to 


magnesium, and 8% to applications of 
manganese. 

At least two of the vineyards had ex- 
tremely low zinc content. Among the 
minor elements, boron is thought to be 
deficient in at least a limited number 
of plantings. 

Lack of these vital elements affects 
both producers and consumers, Beattie 
declares. Producers harvest lower 
yields, and the customer in turn ob- 
tains a product of inferior quality. 

Vineyard owners can overcome this 
condition by making proper applica- 
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tions of essential fertilizers. Beattie 
recommends 120 pounds of ammonium 
nitrate, 200 pounds of 20°% superphos- 
phate, and 75 pounds muriate of potash 
per acre. If soil analysis shows nitro- 
gen, phosphorus, i potash are all 
needed, an application of 5-10-10 fer- 
tilizer at the rate of 800 pounds per 
acre is recommended. 

Since deficiencies of calcium and 
magnesium were indicated in the sur- 
vey, an application of dolomitic lime- 
stone may help growers’ problems. 
Generally, one ton per acre on sandy 
soils or two tons per acre on silt or clay 


ROPPING practices that destroy the 
physical condition of the soil are 
doing more to hurt Illinois farm lands 
and crop yields than many of us real- 
ize, a University of Illinois agrono- 
mist states. M. B. Russell, Head of 
the College of Agriculture Agronomy 
Department, warns that a careful look 
at conditions that affect air and water 
movement and other activity in the soil 
is more important now than ever before. 
It works something like a 6-cylinder 
engine, Russell says. Each cylinder 
must be in tune for top performance. 
In crop yields the “cylinders” are soil 
tilth, fertility, variety, planting methods, 
disease control, and pest control. As 
we continue to improve on the last five 
of these points, we will also have to give 
more attention to the tilth or physical 
condition of our soils as a limiting fac- 
tor in crop yields. 

The main reasons soil physical con- 
ditions are important are that they 
make it possible (1) for air and water 
to move into and through the soil, (2) 
for the plant roots to-grow through and 
make use of the soil, and (3) for the 
soil to hold enough water in a form 
available for the plants to use. 

Soil structure, how tightly the soil 
is packed, and aggregation have a lot 


Poor Soil Tilth Limits Crop Yields 


soils testing pH 5 will bring the soil 
reaction up to about pH 6. Use of lime, 
however, should be made only after 
consulting with the local county agri- 
cultural agent. 

Lack of sufficient manganese can be 
corrected by spraying a dilute solution 
of manganese sulfate directly on the 
foliage. Such a spray is made by dis- 
solving 8 pounds of manganese sulfate 
in 100 gallons of water. The mixture 
should be applied two or three times 
during early summer at two-week inter- 
vals. 









to do with these physical conditions. 
Aggregation controls the range of soil 
pore sizes, which determines how easily 
water moves through the soil. Cultural 
or cropping practices have little or no 
effect on soil texture, but they can have 
a big effect on soil packing and aggre- 
gation. 

Soils that are highly compact either 
naturally or because of continued mis- 
management do not have enough or 
large enough’ pores to let water and air 
move through them as they should. 
One of the main causes of packing and 
poor aggregate structure is a shortage 
of readily decomposable organic mat- 
ter. Tillage and the impact of rain- 
drops also destroy the soil aggregates 
and increase compaction. 

Damage from tillage is greatest when 
the soil is worked during periods of 
high soil moisture, the Agronomist 
adds. 

Suggestions for maintaining or im- 
proving soil physical condition include 
adding readily decomposable organic 
materials to the soil at frequent inter- 
vals, using as little intensive tillage as 
possible, particularly when the soil is 
wet, and keeping a vegetative cover on 
the land a good share of the year. 
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More Potatoes Per Acre in Wisconsin 


ISCONSIN potato fields can pro- 
duce more than 500 bushels per 

acre—with enough fertilizer and the 
right soil. Average yield in Wisconsin 
is now around 250 bushels per acre. 

John Schoenemann, Vegetable Crop 
Specialist at the University of Wiscon- 
sin, says some Badger State growers 
had potato yields of over 500 bushels 
in 1952. The farmers who produced 
those yields used 1,500 pounds to a ton 
of fertilizer per acre, but the system 
paid off in the long run. Wisconsin- 
grown quality potatoes are in good de- 
mand at Midwestern markets. 

Potatoes need a deep, loose seedbed, 
with plenty of soil aeration. Best potato 
soils are sandy loam,. silt loam, and 
muck. Heavy clays are not well 
adapted for potato production. 


Schoenemann says potatoes fit nicely 
in a rotation with grain and clover. 
Lime is ordinarily not needed for 
potatoes, unless soil tests show that the 
pH is below 5. Too much lime will in- 
crease scab. If a grower has been 
having scab trouble, he should use a 
scab-resistant potato variety, such as 
Russet Sebago. 

Plow under clovers or other green 
manure crops for potatoes wherever 
possible. Then broadcast and disk in 
1,000 to 1,300 pounds of 6-6-18 ferti- 
lizer per acre. Use a planter attachment 
to apply another 500 to 700 pounds 
4-16-16 or 5-20-20 per acre. 

Wind up the fertilizer program with 
150 pounds ammonium nitrate per acre, 
sidedressed when the potato plants are 
6 to 10 inches tall. 


Tomatoes Need Plenty of Food 


OMATOES are heavy feeders. A 
10-ton to the acre crop, or about 
375 bushels, not a particularly heavy 
yield for New York State, will remove 
in the fruit 100 pounds of nitrogen, 35 
pounds of phosphorus, and 175 pounds 
of potash, according to Professor 
Charles B. Sayre, Head of the Vegetable 
Crops Division at the Experiment Sta- 
tion at Geneva. 

Fertilizer tests with tomatoes carried 
on at the Station show that profitable 
increases in yields were obtained from 
1,500 pounds of a 4-12-8 fertilizer or 
1,000 pounds of its equivalent in a 
6-18-12 mixture. While the amount of 
phosphorus removed by the tomato crop 
is relatively small, at least four times 
that amount should be used because of 
the rapid “fixation” of phosphorus in 
unavailable forms in the soil, explains 
Professor Sayre. 

“On the other hand,” he continues, 


“if large amounts of fertilizer high in 
phosphorus have been applied to the 
field for a number of years, the fixing 
capacity of the soil will become par- 
tially saturated and a lower phosphorus 
ratio will give as good crop yields with 
less cost. In such cases an 8-16-16 or 
5-10-10 fertilizer is recommended. 

“One of the best ways to feed toma- 
toes is to plow under a clover or alfalfa 
sod. This improves the soil structure 
and supplies nitrogen to the tomatoes, 
very slowly at first then more rapidly 
as the need increases. This treatment 
takes care of the nitrogen supply, but 
liberal amounts of phosphorus and pot- 
ash must also be used.” 

Fertilizers should be broadcast and 
plowed under as the land is fitted for 
tomatoes. Additional nitrogen may 
also be applied to good advantage as a 
side-dressing at the last cultivation of 
the crop. 
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Learning How to Make Profits... 
(From page 18) 


L-240 matures early and is potentially 
the most valuable seedling ever to be 
grown in Louisiana for early market. 
It can be harvested from 90 to 100 days 
after planting. 

Contestants gain a good knowledge 
of the importance of disease control. 
Some 20 different diseases have been 
observed on sweet potatoes in Louisi- 
ana. Fortunately, very few cause much 
loss or damage to the crop. 

Considerable damage is caused by at 
least five (5)diseases. These are: black 
rot; stem rot, or wilt; scurf; soil rot; 
and soft rot. In general, black rot 
probably takes the heaviest toll year 
in and year out. Control measures are 
set forth in the recently published 
L.S.U. Agricultural Publication 1121, 
entitled, “Louisiana Yams for Table 
and Trade.” Each club member is 
required to study this bulletin carefully 


and comply with recommendations set 
forth therein. 

Contestants are also required to know 
how to operate a washing and grading 
machine, and to know how to field 
grade, store, and cure Louisiana yams. 

A complete knowledge of U. S. 
standards and grades, defects, toler- 
ances, etc., is a requirement. Con- 
testants even have to know how to pre- 
pare these sweet potatoes for eating, 
although very few of them are pro- 
ficient yam cooks. They do know 
that large, attractive cookbooks can be 
had free by writing the Sweet Potato 
Advertising Commission, Opelousas, 
Louisiana. 

While these boys are trying to win 
a trip or a gold watch, they are learning 
a trade, keeping busy, and all this goes 
for building character and developing 
good solid citizens. 


Hosa Maultiflora.. . 
(From page 24) 


1951, valuable for obtaining strong 
plants. Ridging was found useful in 
preventing water accumulation in the 
rows in poorly drained areas. 

High nitrogen fertilization was found 
responsible for a significant increase in 
the amount of infection by leaf spot, 
apparently caused by Mycosphaerella 
rosigena E and E. High moisture con- 
tent of the soil along with the condi- 
tions prevailing in low areas also 
tended to increase the amount of in- 
fection. 
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Coastal Bermuda... 


(From page 10) 


of brome, timothy, and bluegrass in 
New York State contained an average 
of 2.6°% of potassium on a dry basis. 

At the Georgia Coastal Plain Experi- 
ment Station in 1952 Dallis grass clip- 
pings contained 1.95°% potassium in 
the same test in which Coastal Ber- 
muda clippings contained 1.169% of 
this element. Factorial experiments 
now underway at Tifton show that 
Coastal Bermuda cut at 5-week inter- 
vals for hay will make maximum 
growth when the forage contains .8 to 
1.0°, of potassium on a dry basis. 
Thus, Coastal Bermuda appears to be 
much more efficient in its use of potas- 
sium than many other grasses. 

Range workers generally consider 
that a forage must contain about .12% 
phosphorus on a dry basis to meet the 
minimum requirements of the animals 
grazing it. Coastal Bermuda cut in the 
hay stage usually contains .20 to .30% 
phosphorus on a dry basis. This is 
well above the required minimum but 
is not so high as to be wasteful of this 
element. 

Variation in nitrogen rate, while in- 
creasing yield and protein content, has 
little effect upon the percentage com- 
position of phosphorus and potassium. 
One year’s results suggest that as little 
as one pound of P.O; and two pounds 
of K.O with each four pounds of nitro- 
gen may be enough for hay production 
where heavy rates of N are applied. 
This ratio should narrow as the rate 
of nitrogen applied is reduced. Less 
phosphorus and potassium will prob- 
ably be required for pastures where 
some of the minerals are returned to 
the soil. 


Management 


To grow more grass than is used 
is wasteful. Undergrazing results in 
an accumulation of stemmy growth that 
soon becomes woody and unpalatable. 


Moving animals from one pasture to 
another helps to overcome this diffi- 
culty. Taking one or two cuttings 
of hay from each pasture prevents the 
accumulation of stemmy grass and 
helps to control weeds. One successful 
Georgia farmer mows his Coastal Ber- 
muda pastures and saves hay while the 
animals are grazing. Usually half the 
acreage required to carry a herd of 
cattle in the spring and fall will furnish 
enough grazing during mid-summer. 
The other half can be set aside for hay 
or silage production, and will repre- 
sent an excellent reserve should an ex- 
tended drought require its use for 
grazing. 
Hay and Silage 


Feeding trials conducted by B. L. 
Southwell and his associates at the 
Georgia Coastal Plain Experiment 
Station indicate that Coastal Bermuda 
hay is relished by all classes of cattle 
and workstock. Two-year-old heifers 
and cows have been wintered on 
Coastal Bermuda hay without supple- 
ment and have made gains of 44 pound 
or more per day. They have consumed 
from % to | ton of hay per head dur- 
ing a 100-day wintering period. Sug- 
gestions for those who plan to produce 
Coastal Bermuda hay follow: 


1. Keep all haymaking equipment in 
top condition. 

2. Mow when grass is 16 to 18 inches 
high (every 5 to 6 weeks in mid-sum- 
mer). Frequent cutting hastens curing 
and improves the quality of the hay. 

3. Leave the hay in the swath until 
dry enough to bale or put in the barn. 

4. Fertilize liberally for high-quality 
hay. 

Small-scale tests indicate that Coastal 
Bermuda makes good silage. Gener- 
ally, some water must be added. Farm- 
ers having silos can avoid hay spoilage 
during rainy periods by making silage. 
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Some Aspects of Fertilizer Use 


for Potato Production .. . 


(From page 16) 


chlorine content is above 500 p.p.m. 

Further possible light on this rela- 
tionship may be shown in Figure 4. 
Here it will be observed there is actu- 
ally an increase in dry matter with 
increasing levels of potassium at low 
levels of chlorine and a much reduced 
dry matter with high levels of chlorine. 
Both these studies strongly point to 
the chlorine ion as being responsible 
for a drop in dry matter, rather than 
the potassium ion. 
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Further information was obtained 
from field fertilizer studies conducted 
on two grower-owned properties. 
Tables VI and VII record the effect 
of treatments on yield, upon the 
levels of soluble constituents in the 
petioles, and upon the percentage of 
dry matter and cooking quality of the 
tubers in each of three replicated ran- 
domized plots in each treatment. 

Quality evaluation after cooking was 
based on samples boiled and riced. 


4000 4500 5000 


X AVERAGE CHLORINE CONTENT 782 p.p.m. 
xX 4 


320 p.p.m. 


Relationship between potassium content and oven-dry matter at two levels of chlorine 
content in tubers. 
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Fig. 5. 


A typical potato harvesting scene in New Brunswick. 


School children, business men, and 


many itinerant workers are required to speed up the work. 


Each quality factor was rated from one 
to five and the values given are the 
averages expressed as a percentage per- 
fect score, derived from a 15-person 
taste panel. The relationship between 
numerical and descriptive term rating 
is as follows: Perfect over 95°/; excel- 
lent 85 to 95°; very good 75 to 85%; 
good 65 to 75°; slightly good 55 to 
65°%; borderline 45 to 55°; slightly 
poor 35 to 45%. 

In Table VI omission of phosphorus 
in the NK plots is associated with a 
consistent low level of phosphorus in 
the plant tissue and a reduction in 
yield. It will be remembered in the 
first experiment a level of 28 p.p.m. 
of phosphorus in the tissue was also 
associated with a reduction in yield 
compared with those samples which 
had an average phosphorus level of 
0 to 60 p.p.m. 

The application of potassium in the 
NK and NPK plots brought about 
higher luxury levels of potassium and 
hlorine in the tissue and consistently 
‘educed dry matter of the tubers. The 
pplication of potassium has not pro- 
luced any increase in yield and that 


is not surprising since the level in the 
tissue without application of potassium 
is beyond the critical level. While the 
application of muriate of potash has 
here brought about a reduction in 
dry matter of about 2% it should be 
pointed out that the rate of application 
was 300 lbs. of K.O per acre or the 
equivalent of the amount contained in 
1% tons per acre of a 4-8-10, while 
as far as yield is concerned no appli- 
cation of potassium was necessary on 
this particular soil. 

Cooking tests were also conducted 
on the potatoes from this experiment. 
The average taste panel rating for 
the NP plots was 67.7, for the NK 
plots 61.9, and for the NPK plots 60.5. 
While the average total preference 
score was lower for those plots treated 
with potassium, those plots not re- 
ceiving potassium had a colour score of 
only 56 compared to a colour score of 
64 for those receiving potassium. In 
other words, while potassium treat- 
ments decreased mealiness, they im- 
proved colour when cooked. 

Consideration of data from the sec- 
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ond location as given in Table VII tissue for the NP plots is somewhat 
reveals that in comparing the yields below the critical 5,000 p.p.m., the 
of NK and NPK treatments with the largest decrease in yield occurring 
NP treatment, the application of potas- where the level is only 3,500 parts per 
sium has increased yield. In this case million. In comparing the NK treat- 
the average level of potassium in the ment with the NPK treatment, only 











TABLE VI 
Fertilizer broadcast: 
N =65 lbs. per acre; P20; =300 lbs. per acre; 
K20 =300 lbs. per acre as KCl 
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a slight increase in yield may be 
attributed to the application of phos- 
phorus. This is true even though the 
average phosphorus level is only 33 
p.p.m. However, it will be observed 
that the one replicate had 42 p.p.m. and 
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this plot had a relatively high yield. 
Here again, the application of 300 
pounds per acre of K,O in the form 
of muriate of potash decreased the 
dry matter in the tubers and boosted 
up the chlorine content. 


TABLE VII 


Fertilizer broadcast: 
N =65 lbs. per acre; P2O; =300 lbs. per acre; 
K20 =300 lbs. per acre as KCl. 
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According to the levels of potassium 
found in the plant tissue this rate of 
application on this particular soil was 
unnecessarily high, leading to luxury 
absorption. 

Quality evaluation of tubers - when 
cooked again reveals an average taste 
panel preference for the plots not 
treated with potassium. Examination 
of the various factors employed in the 
score shows that while the mealiness 
and dry ratings were lowered, the ap- 
plication of potassium improved colour 
and flavor. 


Discussion 


There are indications from all this 
data that yield will be reduced if the 
phosphorus in the petiole tissue is 
below 50 p.p.m. A reduction in yield 
is associated with levels of potassium 
below 5,000 p.p.m. If muriate of pot- 
ash is employed as a source of potas- 
sium there is a marked absorption of 
chlorine by the plant. There is an 
apparent relationship between a _ re- 
duction of dry matter in the tuber and 
the chlorine content. While an appli- 
cation of 100 Ibs. of K,O per acre in 
the form of muriate of potash (equiv- 
alent to the amount contained in 1,000 
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lbs. of 4-8-10) reduced the dry matter 
only a fraction of one per cent, an 
application of 300 lbs. of K,O (equiva- 
lent to the amount contained in 3,000 
Ibs. per acre of 4-8-10) reduced the 
dry matter percentage over two per 
cent. 

The work of many investigators has 
shown a reduction in starch and dry 
matter of the tubers resulting from the 
application of muriate of potash. They 
are also generally in agreement that 
the chloride ion is responsible rather 
than the potassium ion. The reduc- 
tion caused by the application of 100 
Ibs. of K,O as muriate of potash is of 
a minor nature. Where the potassium 
requirements of a soil are such that 
larger quantities are necessary it might 
be well to apply a part of the fertilizer 
to the previous crop in the rotation 
so that chlorine absorption might be 
lowered. Results indicate that potash 
fertilizers only lower quality when 
used at rates to allow luxury absorp- 
tion. In considering possible effects 
of fertilizer on tuber quality it must 
be remembered that the variety of 
the potato is a more important factor 
affecting starch content of the tuber 
than fertilizer practice. 


Furrow Turning... 


(From page 5) 


their funds and science for tackling 
those peculiar needs within a state or a 
subdivision. Foremost among all the 
forces dealing with this angle of things, 
we happily have a central research and 
extension force at the federal level— 
the U. S. Department of Agriculture— 
and each state has its official land-grant 
college and experiment station. 

These noteworthy institutions accept 
resident students and train them for 
careers as farmers or professionals asso- 
ciated with farming. Their laboratories 


help make soil surveys and do experi- 
ments with lime and fertilizers. The 
extension teachers get out among the 
farmers and join forces with the other 
land-improving agencies. All are linked 
together and work more or less as a 
team. In foreign countries these func- 
tions are often separate and independ- 
ent, lacking the contacts and confer- 
ences, group field work, and other ad- 
vantages we enjoy in our progressive 
soils programs. 

A drawback to the state college’s 
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ability to put enough effort into soils 
research and extension is deficient man- 
power. I know one Midwest state that 
has only two research men working on 
the soil problems constantly being 
broached. Another state has nearly an 
adequate soil scientific staff but only 
one fieldman to interpret their findings 
to farmers. 


IKEWISE the situation is ragged in 

places respecting the enactment of 
state legislative authority to form soil 
conservation districts. Probably one 
reason lies in the wide variety of their 
soil problems, as well as lack of organ- 
ized movements to guide and ad- 
vance this cause. One might examine 
the latest report of the districts to see 
who are the leaders. 

There are 4,949,000 farms compris- 
ing 79 per cent of our nation’s farm 
land now enrolled. If the outlying ter- 
ritories are included, the sum total of 
soil conservation districts hits 2,493. 
On 98 per cent of the districts’ com- 
bined acreage of 1,369,698,000 acres, 
the Soil Conservation Service has basic 
memorandums of agreement signed and 
in force, with districts that include 
4,976,000 farms. 

Texas has 164 districts with over 156 
million acres enrolled. Montana has 
about 80 million acres; New Mexico has 
over 55 million acres; Kansas boasts 
52 million; and Nevada and Nebraska 
tie with more than 48 million acres 
apiece in such organized areas. Utah is 
next with 46 million acres and North 
Dakota claims over 43 million. 

Advisers and cooperators to farmers 
on these districts are the regular soil 
conservationists and research men and 
engineers of the SCS, who get some 
help from the U. S. Forest Service, 
the ACP committee men, and the land- 
grant colleges. More and more are the 
farmers themselves becoming more or 
less expert in finding and curing the 
soil failures and topsoil losses which 
occur as a blow to the country’s wel- 
fare. A few of the districts are devoted 
strictly to wind erosion control, grass 


INCREASE 


CROP PRODUCTION 


THE COMPLETE SIMPLEX SOIL 
TEST OUTFIT: 

@ Practical for use in any locality—re- 
quires no waiting—allows for frequent, yearly 
tests. Contains all the solutions and appa- 
ratus necessary for 100 to 300 soil tests for 
each of 15 important soil chemicals Including 
trace elements, plus tissue tests for Nitrates, 
Phosphorus and Potassium. $49.50 

@ Other commercial Simplex Soil Test 
Outfits include: 


$33.50 


@ Solution replacements available for all 
commercial Simplex Soil Test Outfits. 


All outfits shipped via Railway Ex- 
press F.O.B. Norwalk, Ohio. 


Write for descriptive literature. 


THE EDWARDS LABORATORY 


P. 0. Box 318-T @ NORWALK, OHIO 





A Much-Needed Aid in Soil 
Testing 


The 


LaMOTTE 


SOIL SAMPLING TUBE 
(Hankinson-Hester Design) 


POURING LIP 
Pad 


HEADBLOCK 


C. > EP TIONS 


6” Boece 


HARDENED STEEL 
CUT c— HEAD 


CORK 


This Soil Sampling Tube has been 
designed by experts who have had 
extensive experience and who appre- 
ciate the difficulties encountered in 
taking true soil samples with the or- 
dinary tools available heretofore. 


The instrument is sturdily built of 
non-corrodible metals, light in weight 
(3% lbs.), and calibrated in 6” inter- 
vals for accurate soil sampling to any 
depth to 3 ft. It is so designed that 
the entering soil core passes freely 
into the upper tube and upon inver- 
sion is discharged without “sticking.” 
Plastic Vials (114” x 634”) with screw 
caps, for containing soil samples can 
also be supplied. 


Write for descriptive literature. 


LaMOTTE CHEMICAL 
PRODUCTS CO. 
Dept. “BC” 


Towson Baltimore 4, Md. 
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cultivation, or irrigation layouts; but 
the majority of them are broadly con- 
cerned with soil betterment and land- 
use matters. 


We now have 11 states fully covered 
in farm land areas with organized soil 
conservation districts. Alabama was 
the first one to make it unanimous. 
The others now are South Carolina, 
Iowa, Delaware, Rhode Island, New 
Hampshire, Vermont, New Jersey, Mas- 
sachusetts, Nebraska, and Mississippi. 
Virgin Islands and Puerto Rico are also 
complete. Mere breadth and scope of 
the enterprise do not by any means 
cause us to feel that the job is nearly 
done. All we can hope for is that by 
this means of arousing and holding the 
support of land-owners we can accom- 
plish the task a trifle sooner in the 
century we are in. 


T’S not feasible to leave the mending 

of our soils to some distant over-all 
agency, no matter if suitable allotments 
of funds are made. The states have 
performed a major directing and ad- 
ministrative task with good roads, pub- 
lic health, education, and agricultural 
science—and all the intimate details of 
local management are closer to the 
people when intelligently run ‘by state 
authority. But when these regional and 
national problems arise and must be 
faced and met to safeguard the invest- 
ment made by the states, then some 
broader approach by way of federal 
direction and arbitration is called for. 


Now and then the sponsors of soil 
conservation and better land and water 
usage hit up against a snag. That lies 
in the frequent conflict between the 
personal economic goals of the indi- 
vidual and the proposed system of cor- 
rective work to be undertaken. Some- 
times it is a question of credit, poor 
management, willful neglect, or bad 
tenure situations—and often just the 
opposite with stubborn farmers who 
say they are successful enough without 
further nosy interference or public pres- 
sures. 
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Hence besides the basic engineering 
and agronomy involved in trying to 
gain lost ground, planners must be 
diplomats and wonderworkers in the 
realm of public relations and psychol- 
ogy. A bad start in this field is often 
fatal to the conduct of the enterprise. 
Too often we lack the leadership which 
has these qualities without too much 
mawkish overreaching or the other 
extreme of attitude. 


We can all remember seeing the 
early volumes of the national soil sur- 
vey, when the work was regarded as a 
kind of fancy chore to be assigned to 
students in soil chemistry and topog- 
raphy, with their summers spent afield 
digging, testing, and mapping. We 
folded up the colored maps in those 
brown-backed bulletins and_ stacked 


them all away in the college library. 
Farmers never kept them, save in rare 
instances, mostly because they did not 
know how to apply the facts presented, 
and there were then not enough trained 
interpreters to help utilize the findings. 


This has also changed for the better. 


LOODS and drought were taken as 
natural hazards back in the earlier 
days. Few thought there was much of 
anything that farm-owners or commu- 
nities could do, except repair broken 
bridges and sweep out overflow waters, 
or hunt for dry-land varieties and other 
makeshifts when rainfall failed. Today 
we have tried to link local, state, and re- 
gional planning to restrain the water- 
courses clear up to the tiny sources of 
the tributaries. It has been slow to 
develop and remains a bitter bone of 
contention and technical rivalry, but 
signs of progress are seen for which 
we must cooperate still further. 

Yes, planning is easier said than done. 
Many such plans “gang aft agleigh.” 
No final goals have been attained and 
possibly may never be fully stabilized. 


Yet the legion of planners we still have. 


in our midst is a tribute to the desire 
of Americans to be ready when the 
emergency strikes us. 


Naugatuck nips 
ctorage growth in bud ! 


Naugatuck Chemical has good reason to 
believe it has dealt a death blow to destruc- 
tive storage growth of crops such as onions. 
The reason is a unique new chemical—a 
water-soluble salt containing 40% maleic 
hydrazide and called MH-40.* 

Since its discovery in 1947, Naugatuck’s 
research scientists, working in cooperation 
with more than 250 experiment stations 
and other agriculturists, have found hun- 
dreds of potential uses for MH-40. One 
development was for the inhibition of stor- 
age growth, so growers need no longer fear 
its sprouting and shriveling effect on crops. 

Today MH-40 is commercially available 
as a grass inhibitor and wild-onion killer. 
Soon it will be made available as a storage 
growth inhibitor, too! *y.s, pat. No. 2,614,916 


MH-40 is one more example of Naugatuck know- 
how at work, always striving to introduce new 
and better products to the agricultural field. 


UNITED STATES 

RUBBER COMPANY 

d mt d te t fund 
producers of seed protectants, fungi- 
Cides, miticides, insecticides, pha 
retardants, herbicides; Spergon, Phy- 
gon, Aramite, Synklor, MH, Alanap. 
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FREE LOAN OF EDUCATIONAL FILMS 


The American Potash Institute will be pleased to loan to educational 
organizations, agricultural advisory groups, responsible farm associa- 
tions, and members of the fertilizer trade the motion pictures listed 
below. This service is free except for shipping charges. 


FILMS (ALL 16 MM. AND IN COLOR) 


The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.) 

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.) 

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 

The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 

Save That Soil (Sound, running time 28 min. on 1200-ft. reel.) ; 

Borax From Desert to Farm (Sound, running time 25 min. or 1200-ft. reel.) 

Potash Production in America (Sound, running time 25 min. on 800-ft. reel.) 

In the Clover (Sound, running time 25 min. on 800-ft. reel.) 


In Canada: The Plant Speaks Thru Deficiency Symptoms 
The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm 
Potash Production in America 


DISTRIBUTORS 
Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y. 


Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina. 


Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oxlahoma. 


Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois. 

West: Department of Visual Education, University of California, Berkeley 4, 
California. 


Depest of Visual Education, University of California Extension, 
5 Hilgard Ave., Los Angeles 24, California. 
Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash- 
ington. 
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario. 


For the Province of Ontario: Distribution Services, Ontario Agricultural College, 
Guelph, Ontario. 
IMPORTANT 


Requests should be made well in advance and should include informa- 
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of loan. 


Request bookings from your nearest distributor. 
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AVAILABLE LITERATURE 


The following literature on the use of fertilizers in profitable soil and 


crop management is available for distribution. 


We shall be glad to send 


these upon request and in reasonable amounts as long as our supply lasts. 


Reprints 
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CC-10-51 Producing Small Grain More Effi- 
ciently 
EE-10-51 Rotation Fertilization 
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And the crowd yelled, “Hurray.” 

“Look at the kepitalists’ wives riding 
around in Rolls-Royces. Comes the 
revolution, our wives will ride around 
in Rolls-Royces.” 

And the crowd yelled, “Hurray.” 

“Look at the kepitalists’ wives eating 
strawberries mit cream for breakfast. 
Comes the revolution, our wives will 
eat strawberries mit cream for break- 
fast.” 

“But please, Mister, my wife don’t 
like strawberries mit cream.” 

“So! Comes the revolution, she will 
eat ’em anyway.” 

* * * 

“Have you ever awakened with a 

jerk.” 


“Heavens no! 
married.” 


Why, I’m not even 
* * * 


Uncle Mose lived alone in “Possum 
Holler.” In fact, he hadn’t been out 
of the hills where he lived since ’way 
back in the 1890’s—until just recently 
when one of his neighbors persuaded 
him to come down to the hamlet. 
Right at the turn on Main street, by 
Joe Jump’s general store, Uncle Mose 
died—just as he saw an automobile 
for the first time. He didn’t see it 
quite soon enough. 


* * * 


Edna: “My husband is in the Navy. 
He has had so few leaves that when 
he comes home he almost seems like 
a stranger.” 

Erma: “My, how thrilling!” 


“It looks like rain.” 

“Not here in California.” 

“Look at those clouds up there.” 

“They don’t mean a thing. They’re 
just empties coming back from 
Florida.” 

* * * 

Asked how he achieved such natural, 
delicate flesh tints on his nudes, the 
painter Renoir is said to have replied, 
“T just keep painting and painting until 
I feel like pinching—then I know it’s 
right.” 

* * * 

Much against his will, McGregor had 
been hauled out into the wind and rain 
of a chilly afternoon by his determined 
wife to visit the McNabs. He was sulk- 
ing when teatime arrived. “We ye hae 
a cup o’ tea, Mr. McGregor?” asked 
Mrs. McNab. 

McGregor’s expression was grim. 

“Maybe a cup o’ cocoa?” 

“No cocoa,” McGregor growled. 

“Then a cup o’ coffee?” Mrs. McNab 
suggested. 

“No coffee.” 

“Then let me get you a whiskey 
and soda.” 

“No soda!” McGregor 
sulkily. 


muttered 


* * * 


Lulu, greeting her last-night’s date: 
“Hello there, tall, dark and hands.” 


* * * 


An old Negro preacher wound up a 
long sermon on the woes of this world, 
with the following “Use me, O Lord, 
use me in Thy work—’specially in an 
advisory capacity.” 








“Give me 

BORATED 
FERTILIZERS 
for bigger crops 


of better quality” 


BORAX 





Yes, Borax does restore lost Boron to 
soils...the Boron that is so essential 
to fine, healthy crops and big yields. 
Although the amount of Boron 
required is extremely small, its impor- 
tance is comparable to Nitrogen, 
Potash and the other essential plant 
foods. Don’t let a Boron deficiency in 
soil cause crops to dwindle and plants 
to grow puny. Use Fertilizer Borates, 
the low-cost fertilizer grade of Borax, 
to restore the boron—then watch the 
yields of alfalfa, pasture crops, and 
many vegetable, field and fruit crops 
as well, increase and improve in quality! 


AGRICULTURAL OFFICES 


* P.O. Box 229 
East Alton, Illinois 

@ Ist Nat'l Bank Bidg. 
Auburn, Alabama 


100 PARK AVENUE 
NEW YORK 17,N.Y. 





FERTILIZER BORATE (equivalent to 
approximately 93% Borax) and FErR- 
TILIZER BORATE-HIGH GRADE (equiva- 
lent to approximately 121% Borax) 
come in fine mesh for addition to 
mixed fertilizer, or coarse mesh for 
direct application where required. 
This material saves you important 
money in cost of transportation, stor- 
age and handling, etc., because water 
content is held to approximately 24% 
water (5 mols). County Agents or State 
Experimental Stations should be con- 
sulted for detailed recommendations. 
Write today for literature! 


“DIVISION OF BORAX CONSOLIDAT 


630 SHATTO PLACE 
LOS ANGELES 5, CALIF. 


2295 LUMBER STREET 
CHICAGO 16, ILLINOIS 
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